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LETTER OF SUBMITTAL. 



PoBBSTOY Division, Dbpartueni of Agriculture, 

Washington, D. C, February 28, 1889. 

Sib : I liave the honor herewith to submit for imbliuation as a special 
Bulletin a preliminary report by Mr. E. E. liussell Tr.itman, C. E., on 
tbc use of metal track for railtrnys, which |!;ive8,iD concise form, informn- 
tiou in rcgaril to the use of this substitute for timber ties in foreign 
countries. 

This report forms a dt sequel to BuUetiu No. 1, from this Division, on 
the "Eelatiou of Uailrouds to Forestry," which has found so much favor 
with railroad iiiauagers and engineers. 

Itfcognizing that the enormous drafts of the railroads on our timber 
resources and especially on the young growth — the hope of our future 
forestry — aro among tbe most daugerous factors in the exhaustion of 
ourtiaiber supply, it is in tbe interest cf forest preservation to keep 
railroad managers informed of tlie possibilities in the use of substitutes 
and the advantages to be derived therefrom. 

Through tbe courtesy of 5Ir. George C. S inith, manager of the Chicago, 
Burlington and Quiiicy liailroad Company, I am enabled to add, as of 
iuterest to the same class of readers, an account of the highly valuable 
experiments on seasoning of timber, undertaken by the chemist of that 
compauy. 

Notes of interest bearing on the same line of inquiries, such as have 
accnmn)ate<l in tJie Division since the issue of Bulletin No. 1, have also 
been incorporated iu tite present issue. 

Respectfully submitted. 

B. E. Feenow, 
Chief of Forestry Division. 

Hon. Norman J. Colman, 

Secretary. 



,, Google 



,,GoogIc 



METAL TRACK FOR RAILWAYS. 

(Preliminarg Report ou the Une of Metal Track on Raiheayt in Forelga CountriM.) 



LETTER OF TRANSMITTAL. 

Brooklyn, N. Y,, February 1, 1889. 

SiB: Id accordauco with tbe airaugemeuts made some time ago, I 
have been engaged for several months ia eollectiug material to be used 
ill tlie nieparation of a report to tbe Department of Agriculture upon 
tbe use of metal traek upon railways in foreigu countries ; and I beg to 
submit, lierewitli, a brief preliminary report, showing the scope of my in- 
vestigations, niid giving a general idea of the extent to which such track 
ia in use. Attention has tor some years past been directed by the De- 
partment t:> tlie destruction of the forests of this country; and as the 
uoQsumption of timber for railway ties is very great (as shown in Ballc- 
tiii I , of the Forestry Division, ou the " Relation of Railways to Forest- 
ry," and subsequently in a pii))er by me pre3ented at the annual meet- 
ing of tlie American Forestry Congress, at Atlanta, Ga,, in December, 
1883), suggestions have from time to time been made that some form of 
metal traclf shouKi be introduced, botli to eft'ect an economy in the con- 
sumption of our timber resources and to givea more eflicient,durable, and 
ecouomicai track. The matter has, however, been given very little prac- 
tical attention, and it has been generally taken for granted that the use 
of such metal track in several foreign countries (of which the home and 
fomgu technical journals give occasional information) has been entirely 
experimental. This is an erroneous impression, the facts being thatex- 
periments begun many years ago have led to the adoption of various 
systems of metal track in different countries. A number of the systems 
tried have proved fairly efficient in service, if not economical ; the sys- 
tems which have combined efficiency and economy are few, but such a 
combination has been effected, and there ia uo reason why it cannot bo 
adapted to and applied in American practice. The experiments are 
still iu progress, and careful records are being kept of tbe results ob- 
tained, both with regard to economy and efficiency ; but tbe questions 
of the advantages and the feasibility of metal track have passed be- 
yond the experimental stage, and metal track for railways has been 
brought to a very practical issue. 

My first proceeding, after the preparation of the report had been de- 
cided upon, was to draw up a list of leading questions respecting ttie 
subject of my investigations and to have the list printed. A copy of 
this lidt is appeniied hdreto. Pflrdoual iettars havo beau written to 



eagineers, managers, mauiifiictiirerd,etc,iii all parts of tlie world, ask- 
ing for iiiformatioi), and in eimli case a copy of tbese questions has been 
iDclosoiil in order tosbo^ the character of theinfonnation desired. At 
tbe coDimcncemeut of tills comprehensive system of correspondeuce I 
was not very sanguine as to the results, but after about a year's expe- 
rience I flud that they have been eminently satisfactory and have far 
exceeded my expectatious. There have been written about two hundred 
and fifty separate letters of application, and replies have been received 
to about one hundred and twenty; some In brief, but a large number in 
detail, aeeoiapauied by plans, etc. These answers required ackiiowl- 
edgmeut and sometimes a request for further iuformatiou, and this lias 
entailed a very large amouutof i>ersonal correspondence; aggrogatiuj;, 
in all, between three hundred and fifty and four hundred foreign letters. 
This worl^ has been rather laborious, but the matter collected has been 
well worth the trouble, while the work has resulted in the getting to- 
gether ot a mass of information which has probably neviT before been 
gathered for purposes of compilation and comparison. The home and 
foreign technical journals have also been closely studi<id. The varied 
iiiformntion thus obtained, with details of the \'arioua systems experi 
nieuted with or adopted, it is intended to present iiv full in the main re- 
port ; meanwhile, I am coutinuing the investigations. 

As the particulars respecting the length of Hue laid with metal track 
have been obtained from many separate companies and officers in many 
countries, it is difficult to even approximate the total mileage ; but tbo 
iigiires given in the succeeding pages will provo the great oxteut of 
Bui;!i track in the aggregate. 

lu Europe it is the usual practice, in addition to the use of metal 
track for railways, to use steel or iron longitudinals or cross ties, or cast- 
iron "chairs," for street railway tracks, using uo wood at all, but only 
metal and concrete. Steel ties are also extensively used for contrac- 
tors' tracks, portable railways, narrow-gauge and light railways, etc., in 
various parts of the world. 

With regard to this country, very little has been done, although from 
time to time a few ties of different patterns have been put down cxperi- 
inentally. The Pennsylvania Railroad has tried the steel tie used on 
the Loudon and Northwestern Railway of England, but the trial in- 
cluded the entire system of English track,* with ita objectionable dou- 
ble headed rail supported iu chairs; a form of track which it is to be 
hoped will never be introduced iu this country. This trial does not couut 
for much, especially as the tie complete is very expensive, owing to the 
amonntof shop-work. (See "England.")! TheBoston audMaincEail- 
road has tried a few wroughtirou plate ties, and the New York Central 

* For description of this, aee my paper on "English Rftih'oail Track," in the T tans - 
actiousof the Amorioan Society of Civil EngiDeors, Juno, 1888. 

t Fiinr or live diffurent tj-pas of ties liave been tried by the Pennajlvanla Railrond 
Compaiiy, all of whicli have been takeu our, witb thn cxueption of tboae obtaiued 
Horn the LonJoa and NorlihcT'ea tern Railway (EugUud), wbioli,a9 itated, have bHn 



and Hudson River Unilroad lias tried cast-iron "pots" experimentally 
on a small se^le. This Utter roail will make a careful trial of the 
*' Hartford" steel tie, wUicli promises well; eight bnndred of tliese ties 
have been ordered mid will be laid in April. Another tie about to be 
given a practical trial in tlio "Staudard" steel tie, in wbicb the rails 
rest on wood blockin, on end grain, the arrangement being somewbnt 
similar to a form of tr.ick tried on the Eastern Railway of France. Of 
these types of tie.*, however, I prefer to say nothing fnrther at present, 
for the reason that howev-or advantageous they may seem, practical 
service alone cau de<;idc as to tlu'ir practical advantages; and, if suc- 
cessful, thoy will doubtless be modified to some extent to meet reqnire- 
luents met with in ex|>erionce, ashasbeen the case with the " Post "and 
all other snccL'ssful forms of ties. 

It shouhl be borne iji mind that metal ties should be adopted not only 
as a snbstitutc for limber when the latter becomes scarce or exiMJUsive, 
but also (and more particularly on main lines) as giving a better and 
more efficient fnnn of track for fast and heavy traffic. For a further 
explanation of I his view I wonld refer to a paper on "Maintenance Ex- 
penses of Track on Metal and Wooden Ties," by J. W. Post (with a dis- 
cussion written by myself), in the Transactions of the American Society 
of Civil Engineers, June, 1888.' Descriptions of some of the earlier 
forms of metal track are given in Engineering News, New York, Janu- 
ary and Februaiy, 1S87. 

In concluding this introduction, 1 give the following abstract of the 
opinions presented at the International Bail way Congress, held at Milan, 
Italy, in 1SS7: The opinion presented at the Congress at Brussels, in 
1885, that metal ties are ablo in point of efSciency to compete with 
wooden ties, is not weakened by the results of experience of the two 
years, and the use of metal ties is extending. In iioint of economy, 
considering the first cost and the durability, the result depends upon 
the material, the state of the metal market, and upon local circum- 
stances. As to the cost of miuntcnanee, the question was not considered 
to be fully decided on lines with a fast and heavy traiBc, but for lines 
with moderate traffic and speed it was the opinion of the majority that 
the metal tie presented advantages, especially after the lapse of a suffi- 
cient time for the earth works to have thoroughly settled and for the 
taking up of all slack in the fastenings. 
I am, sir, respectfully yours, 

E. E. llUSSBLL Tkaisian, 

B. E. Feenow, Jun. Am. Soc. V. E. 

Chief of Forestry Division, Department of Agriculture. 

rouuil objectionable. It m nlso slated that as long as while-onk ties can be got at 65 
to 70 cents oocli it would be fooliali to use metal tias, "costing $3 to ft" each. That 
tlio cost for oiet.il ties is uot neccssarilj' na high na that g'ven oa objcctiouable will 
appear lurlhcr on in tbia report; u good tie (Duraud patent) boiog claimed to be 
produced from old roils at tlio cost of $l.—B. E. F, 

* See repriut lu tbia Bulletio, p. 25. ,-. , 
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CIRCULAR. 



Tlie fuUowiuif circular was aiMreaseil to varioas railroad eompaaies 
and niiinngerB in Kuropc and other countries. 
Mttal Track far liaUroadii. 

Tie iuformatiou oiitlinoil bbluw is (lesired for tbe purpose of a report to the U. S. 
Depurtmeut of Agriculture ou tbe use of melal tics (sleepers) for railroad traoka, and 
it is reqaosted as a favor that all iufurni^tiou fiiruUlied slioiild bo as ooinplete as 
possible and sont at the earliest possible coiiveiilenco. 
Respectfully, 

E. E. Russell Tratman, C. E., 
H4 Reraaeii sirett, Brooklgn, ymti Tori, U. S. America. 
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Railroad : 

1. Nnme. 

2. Ronte. 

'A. Length of liues Inid with metal 
Bleepera. 

4. Character of same. (Particulars 

of grades, curves, elo.) 

5. Dates whcu laid. 

6. Engineer in chargf. 

7. Characterof traffic. 

8. Weiglitoflocomotivesand weight 

on drivinc wheels. 



'■ Longitudinal, traDsverso,orbon'I. 

). General form. 

. Dimensions, including thickness. 

(Figured drawings.) 
!, Weight. 
t. Material. 

I. Spacing center to ceutor. 
I. How treated. (Paint, anti-rust 

process, etc.) 
i. Manufacturer. 

'. First cost, at factory ordelivered, 
I. Expenso of maintenance. 
'. Attachment of rails. (Detailsand 

drawings.) 
I. Arrangemeuts for curves. 



Sleeper — Con ti nued . 

21. Tie-iods; if used, how attached 

and adjusted for gauge. 

22. Durability. 
Track : 

as. Material of ballast. 

■iA. Biiliaviotof ballast under aleepet. 

a.'i. CouHtrnctionof road-bed, (Draw- 
ing.) 

aC. Section and weight of rail. 

27. Rail joints: how made. 

as. Rail joints; ou sleeper or sus- 
pended. 

29. Reasons for adopting metal sleepers. 

30. General results: satisfactory or otUer- 

31. Is there trouble with maint«nanco of 

track t 
IM. Is theretrouble with rail attiichmontsr 
33. Is there trouble from breakages; bow 

and where do they usually occur I 
M. Effloienoy, etc., as compared with 

woollen sleepers. 
35. Cost, material, nud durability of 

wooden sleepers. 
3fi. Climate ; and effect of same on metal 

or wooden sleepers. 
DT. General remarks. 
33. Opinions, 



,,GoogIc 



England. — In England, steel ties Jiave during the past few years been 
tried to a greater or less extent on qnite a namber of the principal lines. 
Foremoat among them is the London and Northwestern Railway, which 
has between 20 and 30 miles of track laid wiih the steel crosa-tie in- 
vented by Mr. F. W. Webb, the locomotive superintendent of the road, 
in 1888 there were 83,'iOi of them in use, and the esperieuce with them 
had covered then six and one-half year?. These ties have been experi- 
mented with on the Pennsylvania Railroad, 

The general type uaed is the steel " inverted trough" in different 
forms, either rolled or stami>ed. As the system of tract, however, in- 
cludes the donhie-headed rail, these ties are fitted with the nsnal heavy 
cast-iron chairs to bold the rail {the Webb tie has the chairs made of 
steel plates), and the track is unnecessarily heavy and costly. The 
chief dififieulty is said to be in adapting tlie steel tie to the double- 
headed rail, it being difficult to make a good piece of work. The Norlh- 
eastern Railway, however, is trj'ing steel ties under flange rails weigh- 
ing 90 pounds per yard, which is a step toward the ideal track for main 
lines. 

France. — Experiments with metal cross-ties have been made on nearly 
alt the principal railways, and a large number of types have been tried, 
but several ol them have been of complicated design, and therefore un- 
economical. Longitudinal systems have been tried to a small extent. 

On the Stale Railways a number of trials have been made, and with 
some forms of tie very goo<l results have been obtained, enuhling a 
reduction to be made in the maintenance staff. In ISSC there were or- 
dered 17,000 ties of the " Post" type and 80,000 ties of the old " Berg et- 
Marche"type. lu 1S88 there were {«)2.10 miles laid with the "Pau- 
let-La vail cite" lies, with double-headed rails in chairs; (it) 7.35 miles 
laid with a tie similar to the " Post" type, with donble-hemled rails, 
and 30,000 more of these ties had been ordered ; (c) 8.SG niilca laid with 
similar ties, bnt with flange rails. Of these (.-() had been laid in 1SS5, 
(6) and (o) in 1837. On the Paris and Bordeaux line, 4.4 miles of "Vau- 
therin" ties of uniform thickness were laid between November, ISSG, 
and February, 1887; 4.5 miles of "Vautherin " liesofvaryin;! thickness 
(similar to the "Post'' type) were laid in February and March, 1887, 
and .60 mile was laid with the " Bojenvat and Ponsard " ties iu April, 
1888. 

^be Paris, Lyons and Meditermnean Ifailway used an old type of 
iron tie several years ago, but abandoned it on aceouiit of the ties cost- 
ing more than the wooden ties and giving a less firm and durable track; 
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this latter defect was probably due to tlio old-fivahioned "gib and cot- 
ter" fosteniug etni>loje<l. These ties were laid in 1862 and following 
years, and had all been taken out in 1872. Good results have been ob- 
tained with metal ties on the Algerian system controlled by this com- 
pany. (See "Africa.") 

The Northern Railway laid trial sections of its Belgian lines with the 
"Severac"aud "Bernard" ties in 1885, and laid 10,000 of the former 
on its French lines in 1888. 

The Western Railway, wbich used ttie old donhloheaded rail, has ex- 
perimented with iron ties upon which the rail chairs were cast; about 
1.3 miles were laid in 1887. 

The Eastern Railwav has tried steel ties with wooden cushiona or 
bearing blocks under the rails, and has also laid about one hundred of 
the "Post" ties. 

Bolland. — In this country probably the most extensive and most valu- 
able, because continuous and systematic, trials have been made, and the 
trials have resulted in improvements which have served to develop the 
now well-known and extensively-nacd " Post" steel cross-tie of varying 
thickness, the thickness being increased under the rail seat. The 
" Post" tie, the invention of Mr. Post, the engineer of permanent way 
of the Netherlands State Railway Company, is economical both in con- 
struction {owing to its requiring a minimum of shop- work, all of which 
adds to the cost of a tie) and in maintenance, aud has proved very 
efQcieut in service. 

On the Netherlands State Railways the experiments have been iu 
progress since 1865, and the steel tie designed by Mr. Post aud im- 
proved by him from time to time in the lighb of practical experience 
has been adopted on this system. In the early part of 1888 the system, 
wbich comprises 910 miles of road, had 91 miles of track laid with these 
ties. Of 10,000 ties laid iu 1865, 9,550 were still in the track aud were 
expected to last twenty years more, although they were of the earlier 
type of the tie, which has since been improved upon. As to breakages, 
out of 162,634 ties laid, not one had broken. 

In the early part of 1838 there were in use 457,300 ties (about 23,800 
tons) of the "Post" type in Holland, Belgium, France, Germany, 
Switzerland, and Asia (colonies) ; about 272,700 ties (about 12,700 tons) 
more, including ties for narrow-gauge railways and for the rack rail- 
way in Sumatra, were being manufactured; making a total of about 
730,1100 ties, or 30,500 tons, of this one type. (See page 25.) 

BelgiutH.~Oi\ the Belgian State Railway system the "Post" tie has 
bei II liiid, but it is heavier than that used on the Netherlands State 
Railway and heavier than theinventoreonsiders necessary or desirable. 
It shonld be noted that it is not economical to use more metal than ex- 
perience has shown to he necessary. Experiments liave been made tni 
rather a large scale, and in 18S7 three types were experimented wiili 
on various 1 iiies, and one of tlieso types appeared to meet tlie i-equirc- 
ments for fast and heavy trafQc. In 1885 it was decided to put down 



13 

35,000 ties of the " Post " (old) type, 35,000 ties of a type invented by 
tlie cbief engineer of tUe road, and 5,000 ties of the *' Bernard " type. 
Soino " Beruard " ties were also laid in ISSO-'ST. 

The Grand Central Railway has also had satisfactory reaalts with 
metal ties. In 1873 the superintendent of permaueut way reported that 
he was fully satisfied with the experience then acqoired with metal ties, 
but ho was unable to adopt them further at that time owing to a great 
adrance.in the prico of iron. In his reports for 1886 and 1887 he stated 
that the favorable results had been still more marked, and during 1887 
there were 6,000 metal ties laid. 

Metal ties of the " Ooblyu " type, for light railways, have been defi- 
nitely adopted by the Soci6t6 Anonyme des Chemins de Fer Econo- 
miques, and have also been tried on the lines of the 8oei6t6 Rationale 
des Chemins de Fer Vicinaux, the Netherlands lines, the Liegeois and 
Luxembourg division (on Belgian territory) of the Netherlands State 
Bailway, and on the Liege and Seraing line. Metal ties have been tried 
on the Belgian division of the Northern Railway of France, includiug 
5,500 ties of the "Bernard" type. 

Germany. — On the State Railways a number of different systems of 
metal track of longitudinal and transverse types have been tried for 
several years, and some tyi>es have been regularly adopted on certain 
divisions. The investigations and trials are still in progress. In 1887 
tlie State Railway system had a lengthofalwut 13, 193 miles, with about 
23,662 miles of track; of this amount about 5,630 miles had metal track — 
3,131 miles being laid with cross-ties and 2,399 miles with longitudinals. 
Very careful records of the trials have been kept. In theyearl.S5C-'87 
there were laid 808,262 new cross ties and 64,00i longitudinals. In Feb- 
ruary, 1888, 500,000 "Post^ ties were being made for German lines. 

For the Rhenish Railway system 308,000 ties (10,775 tons) were pur- 
chased in 1877-79. On the Left-Bank-of-the-Rhine Railway, which 
comprises 1,681 miles, there are 943 miles with metal cross-ties anil 
211 miles with longitudinals, the balance being on wooden cross lies. 
The fli'st cross-ties were laid in 1870 and the first longitudinals in 1872. 
Since 1879 metal sleepers only have been used. On the Eiberfetd di- 
vision of the Prussian State Railways (l,6i6 miles) there are 790.5 miles 
laid with wooden ties, 762,5 with iron ties, and 93 miles with iron lon- 
gitudinals. They were laid in different years between 1809 and 1880. 

The experience with iron longitudinals and cross-ties was very favor- 
able, but still better results have been obtained since steel was intro- 
duced. Wooden ties are still used in great numbers, partly on account 
of t heir lower first cost and partly on account of the policy of the Prus- 
sian Government to keep up the supply of timber by domestic cultiva- 
tion anJ forest management. 

Austria. — In this country, longitudinal systems of inetal track have 
been extensively used. Tlic Northwestern Railway has a tntiil of r)9| 
miles of track laid with the " IIoheiipgy;er" system of longitudinals, 
and the economy over wood is reported b) lie noticeable. These f^ffgi- 
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to<1inal3 have bemi laul in siudll sections year by yem siuce 1876 ; tbe 
earlierones wereof irorrjbut tlie latter ones are of steel. The "Heiniil" 
system of longitudinals is in use on a number of roads ; tbo first were 
laid in 1883, mid at the end of 1887 Hiere was an aggregate of about 
141 miles laid witb tliis system of track, ;i considerable portion being on 
tnonntain divisions and inotuding 0.634 miles on the Arlberg tunnel line. 

Smtzerlanil — The Central llailway had 100,000 metal ties in use at 
the end of 18Si, and proposed to lay 30,000 per annum till its whole 
system had been thus laid. The Western and Simplon Railways began 
using metal ties in 1833, and have been very well satisfied with them. 
The Gotthard Railway uses them very extensively, and they have also 
been ndojitod on the Mount Pilatus Rack-Railway. In February, 1888, 
the Hoerde Works reported that they were delivering 100,000 " Post" 
lies to the Gotthard Railway and 160,000 to the Western Railway. 

Ilalij. — Metat track has been used very little, if at all, and oak ties 
are obtainable in ample quantities and at a moderate price ; and as there 
are extensive timber resources sacb track will not bo necessary for 
many years. It has been proposed, however, to lay steel ties on some 
sections of the Uedit-erranean Railway system. The Government has 
used steel ties for short military railways in its Arrican campaigns. 

Spain. — The line from Bilbao to Las Arenas has 7.1 miles laid with 
steel cross-ties, and it is believed that they will iirove more economical 
thuu woml. The line is 1-metre gauge. The Almauza, Valencia and 
Tarragona line has 251 miles laid with the De Bergue system of cast- 
iion plates connected by tie-rods. This system is found to give greater 
economy, and the gauge is maintained better than with wooden sleep- 
ers. The division between Valencia and Tarragona was laid with this 
track in 1860, and the division between Almanza and Valencia in 1873. 

SiceSen. — On the State Railways about two-thirds of a mile were laid 
with metat ties, for experimental purposes, in June, 1S8C. This is the 
only case where they have been used in Sweden or Norway, 

Denmarh. — On the State Railways steel cross-ties were laid for about 
18 miles in 1883-'84; but the results, as reported to me in 1888, have 
not been entirely satisfactory, owing to the insutfiL-icnt weight and 
strength of the ties. 

Ruma* — Metal ties have only been used to a very limited extent, on 
two branch lines, and even there they have not boeii sufficiently used 
to enable any reliable conclusions to be drawn from the experiments. 

AFRICA. 

Vape Colony. — The Cape Government Railways have some sections of 
the lines laid with cast-iron bowls ; they are arranged in pairs and con- 

* The metal ties laiiloti the Moacovr Knrak Railway were retiioretl because their nain- 
t«Daiice was fotiiid more expensive than that of wooden liea. It is claimed that at 
present prices for wood aiiil for metal in Russia, the metal tics, weit'liini^ 105.8 pouDds, 
with an estimated dnration of tbirty-five years, wore ivo iiiid ii hnlT liuK'S as expen- 
sive as the pine ties impregDnted witb chtovidu of ^ini^, Insling ten years, and one 
and one-half as esponsive as oali inipregnateil and Ustiqg six years. Conditions in 
■"'issia, however, are exoeptlonal as roganls labor and material. — B. E. F. 
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nected by transver^se tieroil:*. The Delagoa Bay Railway, ooe of tbo 
new iiQes opening up the iat«rior, is laid principally witli steel ties. 

Senegal. — About 5,000 ties of the " Severac" type liave been ordered 
for the railways iu this French colony. Cast-iron bowls are used on tbc 
French island of K^unioo. 

Egypt. — On tbe Egyptian Agricultural Railways, wroughtiron plates 
connected by tie rods have been used, and also cast-iron '-puts" or 
bowls. In the English cainpalgu of 18S5 a short length of light rail- 
way of IS-inch gange, with corrugated steel cross-ties, was laid at iSua- 
kim, but the lino was Boon taken up. 

Algeria. — Metal ties are used on the Algerian lines controlled by the 
Paris, Lyons and Mediterranean Railway Cotnpauy (France); 10,000 
ties were laid iu 1870, and have given good rosnlts. In 18 J7-'C9 the 
Algiers and Oran line put down 00,000 iron ties of the "Vantherin" 
type; the B6iie and Uuelma line put down 3,500 ties of the "Severac" 
type and 2,500 of the " Boyenval-Ponsard" type. It is estimated. that 
the use of metal ties has saved one-fourth of the labor formerly required 
for maintenance, or about $60 per mile per annum. 
ASIA. 

India. — Iu this country, steel cross-ties and cast-iron bowls and plates 
(the latter types arranged iu pairs) are very extensively used, and lh« 
use of metal track is extending very rapidly, large contracts bi-in^ fie 
quently awarded for the companies' and the Government lines. Evci 
in Bnrmah, where wood has been generally used till recently, steel ties 
are beginning to be introduced. 

About 525,000 tons of steel ties haVe been sent out from Ungbuid 
dnrJDg the last few years, and there are nearly 300 miles of the State 
lineanowlaid with this form of track; a large number of miles of private 
companies' lines are also laid with steel ties. The general resultji are 
reported to be good, and the tics give, on the whole, much satisfaction. 
They are used for lines oT 1 metre and 5 feet 6 inches gauge. 

There are over 1,000 miles laid with cast-iron track of different types, 
and these also give satisfactory results in general. Such tracks have 
been in use for twelve or fourteen years. Of the " Denhani Olpherts " 
type alone more than 2,000,000 pairs have been made for double- heade<l 
rails and about 000,000 pairs for flange rails. On tbe East Indian Rail 
way there were 1,311,000 of these " Denham-01phert8"i>late sleepers 
at the end of 1887, and the breakages since 1885 had averaged only O.SJ 
per cent, per annum. They give good results iu reducing the work ol 
maintenance, there being a saving of about 6^ per cent, of renewals pi r 
annum. In some of these sleepers wooden cusbious are used for theradn 
to rest on. On one division of the Indian Midland Railway the percent- 
age of renewals of tbe " Deriliain-0li)'icrt8" jilate sleepers was 0.3 T. 

Japan. — A few cast-iron " pot " sleepers were laid when the first lines 
were built, about 1871, hntthey have nearly all been taken up again and 
hardly any now remain in the track, while for new lines timber ties are 
used exclusively. '^S 



China. — Steel cross-ties are to be tried sis an eiperimeot on the new 
railway wbicli was opened last year. 

AUSTRALIA. 

Queensland. — TLe first metal sleepers ever made iu Australia have 
been tried iu tliis colony, an experimental section of a few miles long 
having been laid witli tUe "Phillips" type. This is a steel cross-tie 
intended for prairie work, where the track is laid on the surface of the 
gronnd; it is designed to be used without ballast, being simply packed 
with surface soil. Some years ago about 1,000 wroughtirou ties were 
laid, but tliey only lasted about five years, as they geuerally fractured 
under the rail-seats, owing, it is said, to defecti%'o fastenings ; they were 
laid iu broken-stone ballast. 

In regard to the " Phillips" type, Mr. Phillips kindly reports to me 
as tollows, under date of January 2, 1889, and it is especially interest- 
ing as showiijg that metal track is adapted for other lines than those 
with heavy traffic: 

I liave Just rctnrDed from North Qnceualand, wbero I Ijnve beea ooDstr acting a 
ecctioD of railway 36 miles in IcugCh on my syHleiu. Tbn country I am dealing with 
ia between the port of Normanton, in IT'' 45' S. likt. an<l 141^ 10' E. long,, and a new 
goldfield by the name of Oroydun, BiCiiated about 83 miles E. 3. K. from Normanton. 
The coantry is almost uulformly even, and tbe Nofman River is tbe only important 
river crossed. The lirst 4 miles are over gravel ridges, when a descent of 1 in TO for 
half a mile brings tUo line down to tbo level of tbo river flats ; tbe soil is dark clay 
witb a slight admixture of allnvial sand. This description of conntry extends to 14 
miles, where the river is crossed with a low level timber hriUge (principally 20-feet 
epaas) on a sandstone rock bottom. Thence to Croydon tbo country is very uniform 
ill character— fine sandy soil, covered with a more or less thick forest of inferior and 
stunted timber, sometimes dense enough to bo called brush or scrub. There is no 
forest timber of sufficient dimensions in the district available for ties or bridge work, 
uoitber is there auy stone for ballast, except by quarrying below the surface, and 
that is sandatone of an inferior and very soft description. The country i a almost 
uniformly even, except at the 4-mile peg, where there is a cutting of altoiit !> feet and 
an embankment of equal height. I commenced track-Idling July T, and completed 
3i miles on December 29 ; fully seven weeks wore lost through non-delivery of ties, 
BO that the average rate of progress was IJ miles per week of six working days. 
The number of men employed in (a) clearing track GG feet wide, (6) grubbing, (e) 
plonghiug, harrowing, and rolling central width of 10 feet, (d) track-laying, (e) lifting 
and packing ties, and (/) straightening track, never exceeded fi5, with one team of 
bullocks (12) and one horse. Co?t per mile for labor only, |G20; wages for laborers, 
t2.50 per day ; gangers, $3. 15. The ploughing, harrowing, and rolling cost 8T5 per 
mile, and ia included in the 3G30. The total cost was under $15 per lineal foot. 
The best day's work was .525 mile, and the best week's work a little overS miles. 
No ballast has been provided and no aide or cross drains cut; the only water- 
ways are at well-defined and water-worn channels. The total timber bridging on 
the 3fi miles ia 1,108 lineal feet, and only one box-drain has been put in. From 
aOi miles to 36 milea there ia not a single water-way of any description. The cost is 
nnder $15 per lineal foot. 

The material train has never failed to run to the bead of the road daily, from the 
ooramencement of track-laying, although there have been some very heavy thunder- 
storms with 1 to 2 inches of rain-fall iu an hour. The track is laid with steel flange 
rails, 41J pounds per yard, 26 feet long, fastened to mild steel cross-tiea, weighing 34 
pounds each, 11 ties to a rail length. The average gross load of the material train, 
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100 toDB. The locomotive eoiplojeil is a etx-wbeelod eDgiuo of English bailil. The 
country passed (hroagb ia believed to be tbe softest iii net wcatliec to hv found in 
Australia, but so far no trouble has been experienced nilb tbe lino. The country is 
iufested with white ants (termites), and ties of tbe best hard woods of the colony 
ivill not last more than 3 jears in the form of ties. The government bow in power 
are not very fuvorable to my system, bnt I hope to he able to indnce them to complete 
tbe Croydon Railway ou my system. I believe my system migbt he applied with 
adrantaKe to yonr prairie country subject to heavy rain-fnlli^. 

New South Walfs.^Ahoat 1,000 steel cross-ties were laid in 18S2. In 
1887 it was reported that tliey were in bad condition, but tliis may have 
been dne (if correct) to the fact that the inanufactnre of steel ties was 
in its infancy in 18S2. 

tiouth Aitstralia. — In March, 1888, the agent-general in England re- 
ported to me that metal sleepers were being laid on a new line 145 miles 
long, Dot then open to traffic. 

SOUTH AMEEICA. 
Argentine Rt^ublic. — In this State, cast-iron "poc" sleepers are nsed 
almost exclusively, except in the far west and north. The Buenos 
Ayres Great Southern Railway, which began operations in 1865, has 
133 miles of double track and S19J miles of single track laid with cast- 
iron sleepers of.an improved design. They are adopted on account of 
the difficulty of procuring good hard-wood ties in sufficient quantity 
)iiid the greater expense of these wooden ties; also because they give 
a more rigid and satisfactory track. The Central Argentine Railway 
]iii3 246 miles laid with cast-iron track. The Santa F6 and Cordoba 
liailway ordered 20,000 steel ties in England in 1888. 

Chili. — Steel ties have been tried to a small extent, but tbe type was 
considered too heavy and expensive. Previous to the award in No- 
vember last, to aa American syndicate, of the contract for building about 
780 miles of railways for the State, proposals bad been invited by the 
Chiliao legation in France for the supply of 739,400 metal ties 9 feet 
long and 725,100 ties 4| feet long. 

United States 0/ Colombia. — There has been some talk of adopting 
metal ties on the Bolivar Railway. 

MEXICO, 
The Mexican Railway (Vera Cruz line) is nsing a large number of 
steel ties of the type in general use in India, and has obtained very 
good results with them, especially at times when the road has been 
dooded. These ties were first used in 1884, and at the end of June, 
1888, there were 46J miles of track laid with steel ties. Tbe Mexican 
Central Railway has been contemplating the adoption of the same typo 
of fie on the raoautain division of the road, the advantages being that 
they last longer than wooden tics and keep the track in jrerfect gauge. 
Tho above report is respectfully submitted for consideration, 

E. E. Russell Tbaiman, 
February 1, 1883. J«n. Am. 8oc. C. E. 

18C89— Bull. 3 2 ,,.\^^ 



Appendix A. 
THE "POST" TIE. 

Tbis tie, of whicli ho much liiis been heard, is probttbly the most sac- 
cessful of ill! tho various types of metal ties that have beeu pat iu serv- 
ice, anil the Buccesa ia largely due to the care which )iaH beeu taken in 
noting tho results obtained aud in making such improvemeuta as expe- 
rience has sUowQ to be desirable. Cousequently, the present form of the 
lie ia tho result of many improvements, and represents several years of 
experience and careful study. It is a croaa-tie rolled from mild steel 
(Bessemer, Thomas, or Siemens-Martin); its section is that of an inverted 
trough, with flaring sideaformiug a section of a polygon; it ia uarroT 
and deep in the middle, the ends are closed, and the bottom edges are 
thickened to form a rib. One of its special features is its varying thick- 
ness, giving an ample thickness of metal at the rail seat, where the 
greatest strength is required, and a less thickness at the middle and 
ends. Thus the weight of the ties as now used is from 110 poands to 
121 pounds each, corresponding to 126.5 aud 139.15 pounds if they were 
of uniform section. This feature represents, therefore, an economy of 15 
percent, of metal as compared with a tie with a uniform thickness equal 
to the maximum thickness of the "Post" tie. In the operation of roll- 
ing, the varying thickness is given and also the shape of the tie, while 
the bending of the ends to give the rails an inward inclination of 1 ia20 
fit) accordance with European practice) is done during the same opera- 
tion. 

The shape of the middle portion of the tie is designed with a purpose, 
as it is claimed that by narrowing this portion tho ballast is kept from 
working away from under the rail seat, and in this way a stable road-bed 
aud track are secured, thus diminishing the work of niaiuteuauce. It 
prevents the tendency of the ballast to work towards the middle and 
form a ridge on which the tie would rest, giving a rocking motion to the 
track, hut gives it a tendency to pack*vrell underthe rail seat. The in- 
creased depth of this portion giv.es additional strength to resist bending 
and also offers increased resistance to creeping. 

The following are the principal dimensions, given in tho original 
metric meaaare and also reduced to feet and inches: Length over all, 
2.55 to 2.65 metres (8.364 to 8.692 feet) ; width over all at rail seat, 2.t5 
millimetres (9.10 inches) ; width over all at middle, about 5.30 inches ; 
width of rail seat, 110 millimetres (4.40 inches) ; width of end, 280 milli- 
metres (11.20 inches) ; depth under rail, 74.5 to 75.5 millimetres (2.98 to 
3.02 inches) ; depth at middle, 125 millimetres (5 inches). Tbickuess of 
cross-section at rail seat variesas follows: Thickness at bottom of flange, C 
inillimetres(.24inch); thickness atupperpartoftlange, 7 millimetres (.28 
inch); thickness at rail seat, 9 to 10 millimetres (.36 to .40 inch); thick- 
ness at bolt-holes, 12 to 13 millimetrea (.48 to .52 inch) ; thickness at 
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middle aud eiida, C to 7 millimetres (.2i to .38 inch). The rib on the 
lower edge of tlio ilauges baa a depth of about IS miUimetres (.73 inch), 
and projects about ISmillimetrci^ (.52 iiicb)beyoud the outer fa«e of the 
daiige. 

For narrow-gauge aud light railways tho diineDsions would be re- 
duced in accordance with tUe weight, aud for siicb lines a weight <>l 7'J.G 
to 77 pounds is considered sufficient. 

For rail fiisteuings reliauce liaa been placed upon bolts, and liio re- 
.siiItA bavo been entirely satisfactory ; the fastenings keep tight, pre- 
vent vibratioD nnd rattliug, and require little atlentioii after tho track 
has become well settled. The bolt-holes are oblong, and h.ive rounded 
corners. The bolt used is 91 millimetres (3.64 inches) long and 22 mil- 
limeters (.88 Jucti) iu diameter; it has a T-head 3S by 4G millimetres 
(1,52 by 1.84 inches), and a cam-shaped or eccentric ucck 22 by 30 milli- 
metres (.HSby 1.20 inches), for the purpose of allowing an adjustment of 
gauge at curves, switches, etc. The bolt passes np through the tie and 
througli a '-crab" washer which bears on the flange of the raU and the 
face of the tie ; a Verona nut-lock is theu put on and the uut screwed 
down upon it. The upper face of the washer and the lower face of the 
uut lire indented, so as to give a good hold on the nut lock. The ties 
aro seut out to tho track with the faaterdugs separate in kegs, or witli 
tbe bolts in jdaeo aud the nuts loosely screwed on, according to the 
wisbea of the divisiou eugiueers ; some of whom prefer one plan aud 
some the other. 

This tie presents the following advantages ; 

First. Economy iu material ; owiug to the maximum thickness being 
giren at the rail seat aud a less thickness at the middle aud ends, tins 
effects a decided saving iu weight and first coat. 

Second. Economy iu manufacture; owiug to the shaping, bending,^ 
aud varying of the section being all doue in the operation of rolliug, 
thus reducing the shop-work to a miuimum; which isau important con- 
sideration. 

Third. Economy in maiuteuauce; owing to tlielittle care aud atten- 
tion required, as shown by years of actual service. 

Fourth. Efficiency in making a good track; as also proved by years 
of actual service. 

Fifth. Adjnstment; owing to the arrangement of the fastenings per- 
mittiug the gauge to be widened at curves and narrowed at switches ; 
which is an important feature when a tie is adopted on a considerablit 
length of track. 

E. E. II. T. 
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Appendix B. 
SOME AMERICAN METAL TIES. 

Tlie Int^mKfional tie. — This is a rolled steel tie, tlie section of wbieh 
rcs«tHMe3 ft printer's "brace" {^.^^i^y, originally it was made in two 
pioces, riveted togetber at tlio middle flange, but it is now to be rolled in 
one piece. Tlio dimensions are as follon's: Lengtb, 8 feet; widtb,10 
iiicliL's; side flanges, 2|incbeadeep; middle flange, 2 incbea high; thick- 
ness, from -^iiich at the lowerpart of the sideflauges to i^- inch atthemid- 
dle. Tbe middle flange is cut away in two places for tbe rails. The 
fastenings consist of flat wronght-iron clips, one on each side of the rail, 
whicb are bolted to tbe flange of the tie and have projections whieb 
bear npon tbe rail flange. Some of tbese ties have been in use for more 
tban two years on tbe Boston and Maine liailroad and tbe Mai no Central 
Bailroad ; tbe Long Island Railroad is now giving tbem a trial. 

Tke Harf/ord tie. — This is a rolled steel tie, of inverted trongli sec- 
tion, with a channel or groove along tbe whole length of tbe top table, 
and having the ends curved down lo hold the ballast. The dimensions 
nre as follows: Length, 7 feet G inches ; width at top, 8 inches ; width 
at bottom, lOJ inches ; depth, 2^ inches ; thickness, | inch at sides and 
,\ inch at top ; the channel or groove is 2^ inches wide and | inch deep. 
The weight is about 120 pounds. Tbo fastening for each rail consists of 
two clamps g-iuch thick, with a hooked projection at the broad end, 
which holds the flange of the rail ; these clamps are wedge-shaped in 
plan,andliein the channel above mentioned. A bent bolt, with its head 
at an angle of 53 degrees with the body, isnscdoii each sideof thernil; 
the head is on the underside of the tic and the body passes up through 
the tie and clamp, the nut bearing on the inclined fiico of the clamp. 
•This is tbe fastening as improved by Mr. Katt6, the chief engineer oT 
the New York Central and Hudson River Bailroad. By this ariange- 
ment, the bolt being at an angle, a strong grip is secured, and there is 
little tendency to jar the bolts loose; to prevent such loosening, how- 
ever, tbe bolt has tbe Harvey grip thread, which forms a nut-lock in it- 
self. Thefasteniugpermitsofavery wide rangeof adjustment of gauge. 
These lies have not yet been tried, but the New York Central and Hud- 
son River Railroad will lay SOOof tbem in April, and careful observations 
will be made as to the results. 

Tlie Standard tie. — This is a steel tie of channel section (|_J) stnmpei] 
to shape from a plate. The bottom is cut away at the middle, and is 
bent up at an angle to offer resistance to lateral motion, the ends being 
open. Tbe rail does not rest upon the vertical sides of the tie, which 
are cut away for a depth of three-fourths of an inch under the rail, but 
rests npon a block of preserved wood (placed with tbe grain vertical). 
The tie is intended to bo filled with ballast. The fastenings consist of 
Z-shnped clips, the ui^per part holding tlie rail-flange and tko lower 
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part tailing ubcariug oa the uuder side of tbe bottom of tbe tie; tbe 
upright neb is nearly %'ertica], but curved so as to grip the wood block, 
A bolt passes horizontally through the two clips aud the block, near 
tho top of the latter, holding all the parts firmly together. At tbe rail- 
joiuts it is intended to use a, tie of estra width, with wide clips and two 
Iwlts, and it is claimed that this fastening wilt lie sufficient in itself, 
and will obviate the necessity of using splice plates. These ties have 
not yet been in' service, bnt arrangements have been made for their 
mannfuclnre, aud it is said that they will soon be tried on i\ Western 
road. TJio claim is made that they are specially adapted fur roads 
wiib n narrow width of ballast, owing to the resistance to Liternl move- 
ment being at the middle instead of tbe ends of the tie. 

The Taylor tie. — This is an iron or steel tie ou tlie "bowl" system, 
each tie consisting of a separate piece nnder each rail, (connected by a 
third piecij forming a tie-bar. The rail-bearers are short pie:es of in- 
verted trough section, placed longitudinally with the rail, and have a 
vtTtical transverse slot through which the deep flat tie-bar passes. 
The inside flange of the rail is held by clips, forming a part of the top 
table of thc,trough, and the ontside flange is held by a booked projec- 
tion at tho end of the tie-bar. No boltsor other loose parts are used. 

The Toucey He. — This is a cast-iron " pot" tie designed by Mr. Toucey, 
general superintendent of the New York Central aud Hudson Itiver 
lisilrond. Each tie consists of two " pots," of H-aeetion, with outward 
flaring sides ; the " pors" are connected by a tie-rod, the ends of which 
are bent at right angles to fit into a hole in the horizontal web, tho rod 
passing through a hole in tbe side. Tho " pots " are 18 inches long, 9| 
inches wide on top. IG^ inches wide at bottom, and 8^ inches decpj 
the thickness varies from one-half inch to 1 inch. The space above the 
web is filled with an oak block, to which the rail is secured by the Bush 
interlocking bolts. These ties are in use at tbe Grand Central Depot • 
in New York City. 

A channel tie. — A channel tie was used by the Pennsylvania Rail- 
road for some years subsequent to 1880. lu that year some were laid 
on the Filbert Street extension, and in ISS-^i about 400 or 600 were laid 
on the roaiu track in the West Philadelphia yard. The tio consisti^d id 
an ordinary 7-incb channel iron (I 1) 8 feet C inches long; the ends 
were closed by a piece of angle-iron riveted on, and a cross piece ol 
angle-iron was also riveted inside tho channel, just under the outer 
ilange of Ihe rail. The fastenings for each rail consisted of a piece 
of angle-bar riveted to the face of the tie (the rivets passing througli 
the angle-bar, tie, and inside angle-iron) on the outside of tbe rait, aud 
a loose flat clip ou the inside of tho rail, fastened by bolts. Writing in 
1836, Mr. Brown, the chief engineer of the Pennsylvania Bailroad, said ; 
These ties cost from $1 to $4 e.tch. An lon^ aa ^e can get good oak ties for not ex- 
ceeding $1 eaob, I n-ottlil not recommend making tbe cbango, oithougU tliey give 
perfect satisfoctiou and are uo more trouble to keep in line and snrfaco than wooden 

.. E. K. T. 
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THE DUEASD TIB. 

This tie, among tlio latest patcDted ia this conntiy, has beea in ase 
on a private trial line in tbe Freiich Alps. 

It resembles most nearly the *' Post" tie. 

It is produced by converting old rails into metal sheets, from vliivh 
tbe tie is stamped out by special macUiner}', requiring no further shop 
work than the fastening of the bolts, which are welded to the tie while hot. 

The cross section is of the " Vautherin" or "Zores" type, like the 
" Post" lie, narrowed, and depressed in thecenter and slightly curving 
towards the ends, as well as to the middle of the tie. Lengthwise, cor- 
rugations on the face of the tie under the rail-seat, and if deemed nec- 
essary, vertical corrugations on the side-faces, are intended to give ad- 
ditional strength, allowing a saving of metal as against the "Post" tie. 
The width on top under the rail-foot is 10 inches and across the lower 
edges 12 inches. 

The ends are open but can be closed if desired by a speciid cap, which 
is put oit after the tie is plaeexl and can be easily removed If necessary, 
permitting access to the lower side, bolts, etc., without removing the ti!> 
entirely. Experience, however, with the open-end typo seems to have 
proved thi't the curvature of the ends is sufficient to prevent (he blow- 
ing out of ballast. 

The fastening of the mils is efEected by means of four bolts with spe- 
ciallyfitted T-heads, which are inserted and partially welded to the tie 
from below during its manufacture, and are prevented from turning by 
a shoulder in the tie. A washer of soft metal is so adapted as to pre- 
vent any loosening of nuts above, an indentation on the lower side 
fitting into a similar indentation in the tie, and one flange being bent 
upwards after screwing down. 

For curves, switches, etc., the adaptation of shape, inclination, and 
, gauge is effected iu the manufacture by interchangeable pieces in the 
stamping apparatus. 

The placing of the tie is effected by laying it on the ballast and bury- 
ing it in the same by means of a rocking motion with the help of levers 
inserted into holes made at the ends of the tie in manufacturing. No 
digging of a tie-bed, no tamping is needed. The drainage, a very im- 
portant requirement; is well provided for. 

The weight of the tie is made variable T»y either rolling the metal- 
sheets to three-sixteenths of an inch, which gives a 65 pound lie, or flve- 
sixtccuths of an inch, which will make it about ICO pounds. 

The cost is claimed t« be $1 or $1.35 respectively, if manufactured in 
the United States. The cost of manufacture is calcniated at 30 cents, 
allowing a railroad company to use up the old rails. The plant for roll- 
ing the rails to shape and stamping the tie ia simple; its cost is esti- 
mated at $5,000. 

Tbe Duraud tie, with less metal, promises to give the same strength 
and is more easily placed than the " poet" tie.— B. E, F. 
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METAL TIE NOTES. 



The following matter lias been appended as of interest in the discas- 
Bion of the desirable change from wooden to metal ties. 

These notes originate in part wiOl Mr. Tratman, or else are cop)c<l 
from other publications. 

The ephemeral literatnre on the subject is growing rapidly, and by 
the time Mr. Tratmiiu's final report will go to press, it will have become 
desirable, with it, to present ia abstract the useful iuformation which 
has thus accnmnlated. By that time it is hoped that more experiences 
from trial testa ou railroad lines of. our own country may also be re- 
corded. 

A» this Bulletin goes to press, two interesting items of news oa the 
railroad tie question have reached this office. The one relates to the 
remarkable dnrability of lignnm-vitEe cross-ties ou the Panama Bail- 
road — thirty-five years. That there is any likelihood, as some papers 
seem to anticipat«, that this discovery will in any way influence the 
use of metal ties by possible competition of this wooden tie, I am in- 
clined, for various reasons, to doubt. 

Perhaps of more intlaenee on this subject may become the introduc- 
tion of stone sleepers in coml)ination with the "Elastic Tie-Flate," 
which was originally intended to improve the track on wooden ties, but 
has proved itself of service on rock sleepers in an experiment mado by 
the Ystad-Eslof Railway in Sweden. Yet we are inclined to think Ihut 
even this kind of substructure, if found as efiQcient as is claimed, would 
not threaten as much competition with the metal track as it might at 
first appear to do, except under special conditions. 

The theoretical requisites for a perfect metal tie are now quite well 
understood and have been discussed at length in Bulletin I, ttoia this 
Division. The task of inventors henceforth must be, while complying 
with these theoretical requisites, to do it in such a manner as to reduce 
the cost of the manufacture to its lowest possible figure without loss of 
required strength. With the estendeg experience before us there can 
not longer be a doubt that it is possible to construct a metal tie which will 
be superior in allrespectsto wooden ties; yet lo bring its first cost down 
to such a figure that the future saving in its maiutenance need not en- 
ter into oousideration, but may bu taken as 4U agreeable surprise in 
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the cost of manaffement — this is irhat railroad companies are most bent 
on obtaiLiug. Especially iu our coimtry, wbere the preseut account- 
injr outweighs ill importance all future possible pro&ts, thia coasidera- 
lion alone, of redacod first cost, may be sufficient to n-ork a revolulloii 
ill tbe use of railroad ties. Ou the other band, the bugbear of cheap- 
ness, which is often mistaken for an equivalent of economy, is apt to 
mislead the inventor into risking the factors of safety and strength iu 
order to attain cheapness. 

" If a man wants a 'cheap' track be had better continue to pay 50 
and 75 cents for wooden ties. And if Ue wants an economical track lie 
must use steel ties with enough metal in tbem to insure permanency." 

There is also no donbt tbat tbe metal tie which is suitable for one i«et 
of conditions is not suitable for otiiers. Tbe amount of traffic, and es- 
pecially tbo condition of track" and ballast, will dictate changes in shape, 
weight, etc. 

It bad been the intention to review all the patents which had con- 
cerned themselves with introducing metal for railway tracks, but the 
large number — not less than 266 patents so far, very many of which 
are obviously impracticable — made tbe task too laborious for tbe prac- 
tical result to be expected from it. Therefore, only a brief reference 
list to these patents has been prepared by Mr. Tratman. 

The first suggesciou for the use of metal track seems to date back to 
tbe year 1839; a patent by J. Stimpson, proposing a construction of 
metal and wood combined, similar to a construction now much nsed in 
street railways. The next attempts did not follow until 1867, 1858, 
and 1861. 

The flood of patents begins with the year 1883, the last five years hav- 
ing produced not less than one hundred and sixty devices. 

Some of the more prominent devices, which have been actually manu- 
factnred in tlie United States, are briefly described in Appendix B. 

B. E. Feekow. 
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By J. W. Post, permaneut waf engines, Netherlands Slate Railroad Conipaoy. 

Head at the amumrA eoueeat'uM «f tht Amaieam SocUli/ of Ciril B»giaeen, Julgi, ll)^ 

Tbougb tlie track of Earopeaa railroads shows io material, constrHc- 
tiou, uud maiDteBance a great diflerence from tbe Jj-ack on Atnericnn 
lilies, tlio following data coQcerniii^ tbe use of steel cross-tiea, gathered 
in<?tbodi(»ill; siiico 1865 on tbe lines worked in Holland, Belginm, and 
Germany by tbe Netherlands State Uailroad Company, may be of some 
interest to American railroad engineers. 

The first trial of metal ties on the Netherlands State Bailroad dates 
from la^, in wbicb year 10,000 Cosijns ties* were laid. In 18S0 thes« 
ties, of a system now considered i>oor, had given satisfactory resnlts as 
to tbe metal i>art dnring their fifteen years of service, but the oak 
blocks bad to bo frequently renewed. Moreover, the following consid- 
erations indnced tbe company to search for a gootl metal tie : 

First. It was feared that pticesof timber would gradually rise, owing 
to the increasing devastation of forests. 

Second. Even with the wood deemed best for ties, viz. oak, it was 
(liflicult to secure satisfactory results ; some lots of oak ties, severely in- 
spected, appeared first-rate when new, bnt bad to be renewed after only 
one year of service. Tbe time of foiling seems to be of great importance, 
and cannot be determined at the moment of purchase even bj' tbe sever- 
est inspection. 

Third, Even tbe best methods of impregnating proved unreliable; 
of ties coming from the same boiler some were quite satnrateil, others 
only on the sorfttec; some lasted one year only, others twenty years. 
Uniformity in this respect is desirable for the track. 

Fourth. Ko timber merchant guarantees his ties ; vbereas steel ties 
are generally guaranteed for two years. 

Fifth, There is a great loss of interest during the time timber ties 
are piled iu order to dry; wbereasmetal ties are often in tbe Irack before 
being paid for. 

Sixth, There is a great loss of timber ties by bursting, caused by 
snnsniue, water, frost, driving tbe spikes, etc. 

Secetith. Timber ties being heavier than metal ties, the trans|K>rt to 
the place where they are put in the track is more expensive. 

Eighth. The difficulty and cost of the respiking and readzing of tim- 
ber ties, and of the replacing by new ones, increases with the daily 
number of trains. Ties of more durable material are desirable also from 
that point of view. 

* Thia tie consisted of ait I b«ain laid faorizontallj-, thas iH, with a wi^den block 
nudei each rail. 
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Ninth. Tbe selliug price of old metal tiea is coDsiderably higher tlian 
tbe piiceof old timber ties. 

Tenth. A calculation" of the total aoQual sum required for purchase, 
laying, luaiutaiuiug, ami renewiug tracks on timber aud on metal ties 
gave » favorable result for the metal. f 

All these ooiisidcratioiis induced ttio company to cliarge the writer 
in 1S80 to study, both at borne aud abroad, llic different systems of 
m^tal t\e» then in use, both from the point of view of uaiiufacturo ami 
of maiotenauce, and to propose a method of trial enabling the company 
to get the most complete information possible ou tbo subject. 

This charge resulted in the following different systems of ties and 
fastenings being laid in the track from 18S0 to 18S8 : 

Tjpol, Vaulberiii sectlou ; iron > 88 

Tjpe II, Vaiitherin section ; iron 103.84 

Type III, Haaniiannaeotlon; mild steel 110 

Type IV, Haarniauii eectioo; mild steel 1U,4 

Type V, Haarmaun-LiohtliamuiereectioD; mild steel 95.48 

Tin. 

In 1831, typo I 4,133 

III 1882, typo II 4,001 

In 1863, typo III 2,0ffl) 

In 1893, typo IV 2,090 

Id1884, typo V 11,680 

And from 1885 to 1888, abont 126,000 ties, types Vi, Vll, VIII aud IX, 
making about I50,000tieaof ten different types (including Cosijus). Of 
each ot the tyi>cs, trial lengths, under different circumstances of grades 
aud curves, were put under special observation, every bour of mainte- 
nance work aud every renewed piece being scrupulously noted. Asa 
base of comparison 1,120 first rate new oak ties were laid in the track, 
tbe rails being fastened with the ordinary spikes Tbe plate sliows lliu 
different types of ties used. 

At the same time different systems of fusteuiugs were tried on tLc 
metal ties. 

By trying the best improvemeuta in shape, material, and manufacture, 
and by eliminating every year the faults of tlio preceding types, Mr. 
Post gradually arrived at types of ties and fastenings which, having 
shown great advantage in every respect over tlio preceding types, have 
now been adopted as standards for this rai1road.| (Types VIII and IX.) 

* For inetbcds of calculation see Bnlletin I of Forestry DivLsioii; also tbo valiiablu 
report of the Ainorioau Society of Civil Engineers, June, 1885, ODt'io "Preservation 
of Forests." 

i Many imporlant iiupTOvemeots iotrodnced since have increased the advantage of 
metal over timber. 

I Other railroads have, to their great satisfaction, followed tbis example. A total 
of alKiut 457,300 ties (about 'ii,SOO tons) of the Post types VI, VII, VIII, aud IX is 
oow iu service on different liuos of Holland, Belgium, Frnnce,GerraBuy, SnitzerUnd, 
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DEVELOPMENT AND TYPES OF THE "POST" TIES. 



Types VI, VII, Vlll, and IX are in mild steel rolled to a variable 
section, strengtheDing at rail seats and tilt 1 in 20 beiug obtained di- 
rectly by rolling, thus preserving the steel from damnge at the vulner- 
.ible spot (rail seats) by bending or pressing. These ties weigh 50 to 
55 kilograms each, corresponding to 57 to 63 kilograms per tie of 
uniform section BE {economy 15 per cent.)- Type VI, without the nar- 
row waist, like all preceding types, had not quite the same stability as 
the later tyi>es with narrow waist; indeed, this tednction of breadth 
in the middle causes the principal reaction of the ballast to work at the 
rail seats, eliminating the balancing action of the track which takes 
place when the support is in the middle, particularly on badly ballasted 
roads or with neglected packing. Moreover, the increased height at 
the center gives greater rigidity to the tie. The wedge waisted tie VII 
is, unfortunately, of difQcult manufacture, and so types VIII and IX 
are practically esteemed the best, and all agree that they give remark- 
able results. 

The ends are closed and project downward 2 inches into the ballast. 
The tests prescribed for inspection are very severe. The author exe- 
cuted a series of tests to ascertain whether annealing the ties after 
punching the holes does pay or not ; his conclusion was, that with mild 
steel annealing is not necessary, but is desirable if it can be done at 
smalt expense. 

The ties are tarred if they have to remain a long time beside the 
track. The price, including two years of guaranty, varies from $22 to 
$20 per ton. 

The fastenings show the following improvements, gradually intro- 
duced ami tried by Mr. Post. The surface of nuts and clips is rough- 
ened to facilitate the grip of the Verona nut-lock. The clips, if rolled 
(mild steel annealed), get three fillets for the same reason ; if stamped 
(iron or mild steel), they are indented liUe the nuts. In both cases the 
clip has a large contact with the surface of the tie in order to reduce 
the wear. For the same reason the head of the bolt (iron or soft man- 
ganese steel) is large. The bolt must not be less than | inch diameter. 
The collar of the bolt, which is eccentric, to enable widening of gauge 
on curves by turning the bolt 180 degrees, fits tight into the tie hole; 
this hole being rouuded in the corners to avoid cracks, the bolt collar is 
rounded accordingly. The Verona nut-locks are of the very best quality, 
severely tested ns to elasticity and sharpness of points, and are guaran- 
and Asia (colonies). About 273,700 more {about 12,700 toua), com prising the narrow- 
gange and rack-road ties for Sumatra, are ordered and being manufactured now, 
making a total of about 730,000 tibs (or 36,500 tons). Seo on tbis subject : 

(a) Mr. Bricka's official report to the French minister of public works. 

(b) Mr. Kowalaki's official report to the Milan Railroad Congress, 18^7. 

(c) KeportofViucenuesExhibition, 1887, highest award to Netherlands State Rail- 
road Company nud to the ivritcr. 

(d) Annual Report, 18S7, of the French Society for the Advaucement of Industry : 
silver medal awarded to the writer. 
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teecl. The price of tbese improved fastenings does not exceed 24 cents 
per tie. 

The statistical results as to cost of inaiiiteiiaDce gathered to January 
1, 1888, on twenty-four trial lengths, are shown in the accompanying 
table. Columna 1 to 14 give the particulars of sections, coiiditibu of 
laying, types, etc., and columns 15 to 22 the expense of maintenance per 
day and per kilometre in francs. 

The statistical data gathered to January 1, 1887, and the close and 
scrupulous observations of the trial divisions, allowed the company to 
report seventeen conclusions to the Milan Railroad Congress lull's?. 

The service from January 1,1887, to January 1, 1888, having fully 
confirmed the opinions of the company on these seventeen points, the 
following conclusions are still applicable to the statistioil data gathered 
to January 1, 18S8, as contained in the accompanying table : 

{!) Trials 11 and 14 are on curves of 350 metres radius and lOmilli, 
metres per metre grade. Oak ties occupying this place previously had 
to be respiked every year, causing great cost of maintenance ; the rail 
Hange cnt the spikes 3 to 4 millimetres, thus giving every year a gauge 
widening of C to 8 millimetres. Several ties of type III, on the con- 
ttary, taken from the track for inspection after ],55{ days of service, 
showed only a widening of 2 niillimetros, the exterior holts (of the old 
type "A") being worn only 1 millimetre by the rail Uangc. The tie sur- 
face only showed a slight amount of corrosion, and the lioleswere not in 
any way enlarged or ovalized. Considering the unfavorable condttious 
under which these ties were, these are very good results; in no year did' 
Ihe expense amount to 2 francs per day kilometre, and the avi nigo day 
kilometre is only 1.3!) and 1.40 francs (columns 18 to.32). 

(2) Trials 3 and 9 being on marshy gronudj the result may also be 
considered as favorable ; in no year as much as a francs per day kilo- 
metre, and average day kilometre 0.95 franc and 0,88 franc (colnmns 15 
to 22), 

(3) As to consolidation (about 2,300 days), the only trials comparable 
to Ihe base trial No, 1 (oak ties) are trials 2, 3, 4, and 5. Though two 
of these four trials are under unfavorable conditions, there is no sensible 
difference between the average day kilometre of trials 2, 3, 4, aud 5, and 
the day kilometre (0,605 franc) of trial 1, a very favorable result indeed, 
consideiing the following facts : 

(ffl) Type I is now considered a poor system, each of types II to IX 
l)eing great improvements. Had one of the more perfect types been 
used on these trials, still better results would have been obtained, 

(6) Respiking and re-adzing of the oak ties of trial 1 had begun in 
18SG, and has to be continued in 1888 and following years, increasing 
Ihe cost of maintenance with the age of the wood. 

(c) With the trials on metal ties, on the contrary, there is a tendency 
shown of a decrease of expense as the permaneot way becomes set. 
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(d) On trial 1 only ten oak ties had to be replaced by new ones since 
1881 ; this reucwing, Iiowever, will go on increiisiog with tlie age of the 
wood, thus increasing, apart from the cost of purchase, the daily ex- 
I»euse (work) of trial 1. The renewal of ties oq the other twenty-three 
trials, on the contrary, was nil since 1881 (aot one metal tie being bro- 
ken), and will be nil for man y years. 

(4) The day kilometre of trials C, 7, 8, 12, and 17 does not excee<l 
0.88 franc; those of trials 10, 13, 15, 10,18, and 19 are below 0.60 
franc, though these eleven trials date only from 1883 and 1884, 

(5) The time of observation for types VI, VIIJ, and IX (trials 20 to 
24), has been too short to form any definite idea of the mean day kilom- 
etre; meanwhile everything tends to show that these types will give 
even better results than types I to V, 

(0) The average expense for laying and maintaining the twenty-three 
Irinl-lengths 2 to 24, has not been greater than would have been occa- 
sioned by the timber ties laid on the same places. The supplementary 
expenditure for these trials, apart from the trooble of statistics, etc., is 
therefore nil. 

The close observation of the permament way and of the manufacture 
of ties and fastenings led the company to the following conclusions : 

(7) A part of the road near Liege, twenty-five trains daily^ curve of 
530 miUimetres radius, 16 millimetres per metre gradient, after having 
beerfcarefnily packed, was left for forty months Tithont any other work 
than occasional nut-tightening. This shows that a good road, with steel 
ties, once properly packed, reqaires no more scrupulous attention and 
maintenance than one laid with timber ties; on the contrary, it would 
have been dangerous to have left atrack situated as this was, and laid 
with timber ties, for a period of threetand a half years, 

(8) The diagrams of the self- registering gange-measnre show that the 
gauge is mach more regularly kept on metal tips than ou timber (even 
new oak) ties. 

(9) The position of the rail, which often changes on timber ties,is not 
variable with the metal ties. 

(10) The lateral displacement of the track is insignificant with metal 
ties, even on curves of short radius, providing that the tie is closed at 
the end. 

(11) The breadth of the ballast bed may be made a little smaller with 
the narrow- waisted inetal ties (types VII, VIII, and IX) than with ordi- 
nary metal or timber ties. 

(12) The rcspiking and re-adzing of trial No. 1 necessitated to 1888 
the replacing of two beanngplates and 1,081 spikes by new ones. The 
renewal of fastenings on the metal ties is insignificant, especially with 
Uie adopted type *'0." 

(13) Iron isnot recommendedfor metal ties; mild steel is superior to 
it in every respect, viz, manufacture, inspection, rigidity, and dura, 
bility. ^ 
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(14) AlteruatiDg joints bave giveu satisfactory results, especially iii 
carves of abort radius. 

(15) Saspended rail joints bave giveu the best results on metal ties, 
providing the angle splice-bars be strong and the distance between 
joint-ties small. 

(Hi) Types VII, VIIE, and IS fulfill all conditions for properly im 
bedding the tie in the ballast. If tbe packing is done properly, and does 
not exceed t^ feet from each side of the rait, the track can never become 
balancing, through tbe ballitst working towards the middle of the tie 
and leaving the ends nusupported, for the shape of the tie drives the 
ballast towards the rail seats, both transversely and longitudinally. 
Generally tbo ballast soon forms into a compact cake, adhering to the 
interior of the tie, thereby augmenting both tbe base and tbo mass of 
the track. 

(L7) The track men, who generally abhor novelties, have soon learned, 
owing to practicnl instructions, to appreciate the steel ties and to make 
an excellent track with them. 

The company closed these seventeen conclusions by quoting at the 
Milan Congress the following statement from tbe annual report of Mr. 
Charles Keuson, resident engineer of Iho Liegeois section, nbtcb will 
be received with great appreciation on account of tbe distinguished and 
impartial manner in which this engineer has organized tlie trials of 
metal ties on tbat section : 

A single track with ties, Typo VIII or IX (latest form), having twenty-five trains 
per day with cnrvea, gradients, buUoAt, eto., as the Liege-HasselC section, can be, nf- 
ter four years of coneoliilatinn, inuintaiued in proper order at the rate of one hundred 
working daya per year— kilo metro. A gang of foar men, working t\co hundred and 
&fty days a year, of which fifty days aro given to other work, are able to maintain in 
goo<l condition 8 kilomotios of perraauent way. 

The Netherlands State Kaiiroad Comiiany, having expe'i need tlio 
great advantage of practical (.speriments made on trial sections of 
track, hag continued esperimouts as follows, in order to gather infor- 
mation on other jioints: 

Between Tilburg and Breda, four parts of ciiHiii length were laid in 
1886 on the same track, to compare the cost ni' inaintenance and of re- 
newal between: (I) Ordinary steel rails (33 kilograms per meter) on 
timber ties. (2) Heavy steel rails (JO kilograms per meter) on timber 
ties with two Post's steel, toothed bearing- plates on every lii'. (3) 
Heavy steel rails (40 kilograms) on heavy Post steei ties, (4) Ordinary 
Bteel rails (33,7 kilograms per meter) on ordinary Post steel ties. 

The time of observation is yet too short for any conclusion. 

Between Tilburg and Breda, four parts of equal length are being laitl 
now ill tbe same track to compare the cost of maintenance and of re- 
newal l>etween: (1) Ordinary steel rails on ten timber ties per 9 meters 
of track, (2) Ordinary steel rails o;i eleven timber ties per meters of 
track. (3) Ordinary steel rails on twelve timber ties per 9 meters of 
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tmnk. (4) Ordiuary steel mils ou twelve timber ties per 9 meters of 
truck, willi altertiatiiig joints. 

Between Weunio and Helmood the same four comparative (rial 
teiigrtlia are being laid on ten, eleven, and twelve Post 8t«el ties per 9 
meters of track. 

Tbc information gathered bj these methodical researches will be of 
ffrcat value, not only for the Netherlands Stato Railroad but for rail- 
roiidlug generally; the beat remedy for scanty net earnings being ii re- 
duction of the expenses of maintenance and renewal. 

Cost of mainteiiaHce OH trial travkt with wooden and melal ties, li^etherlanda Slate Hailroai 




,, Google 



33 

CotI of ttiai»lemaiKt «■ trial trad^ irifi rotden a»d mrUl tia, tit. ~^2oa.tiaaei. 
>^ Umfs in tcrvict'. <;»«( of n-ainicnaDce in Inw3 pel kiliMiMet per d»j^ 
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E. E. Bnsselt Tntman, Jun. Am. Sue. C. E.— Uat^iiig received frum Ur. J. W. Poei, 
' oulya few days liefore Ihe cuDTeti! iuu. tbt paper on " MaiuteDanee Ex]>enf«« of Track 
nUh Steel and Wooden Ti» (HI tli>:X-:lberlaDil» Slate Railroad, ' which I hare It ana- 
milted to theaocietjbyiequeitof Mr. Pent. I Iia<luo! time to give as mnch atteaiiiKi 
as I wonld like to have done to tbif dlM^n^luu. 

Thesohject of metal railroad tics is ojii,- in nhich 1 t:ike very mach interest, ami 
foraomB time past I have been e:t^a:;ed in mak'.a^ eil<.-u«ive invt^tisatioD^ acil ci>!- 
lecting infonnatiOD ivith n-gard to prai^lire aud eijierif^nec in foreisn CAnntriea. la 
making my inTcstigationi I have >H.-en inq.ri.sed at the ^tat extent to ivLieh mria! 
ties have heen actually ailopleil fur M:rvice, for nLile I kneir that experimi^'it^ Lad 
Ixen made in many coaatHe*, in fjiiiic ca.>te on a i|nl;e exieoiive Eca!e, 1 L^ x.n ;-'-a 
that, as a resalt of torn*: of these » iiicriroent*. n.ar.y railroaii^ bad praciicaliy a■^:■]■-.e>I 
tbeee lies for regnlir b4c ; \h\i. L'>wever, 1 fo-iad !o l»e the ca*e. and %vera! E'jrr^j.-aa 
laitroad companiea are now gradia^ly 6iibi>:i!r.:;L'5 luetal fur iroiidea tiea f:u iLeir 
ajBtemB. I tfaiak few ens""**'* "S"'* liave in>*. pa:<l ci-[,i:ciai a!tenl:on ti> tbl* n;at:i^r 
realize that metal ties are in ac*n»". wrrvice.il.e ^ensral in.presnioii M*ni;:i2 ;o W thai 
while many esperimenta have "letn m;iii': a:.-! are jti;; lieli.^jotitii.ne-L vel iLil u 
practical resnlta have been oi.tain'rd. To !L:» !a':k of aj.|jr..-c:i:i.-,a of tte res-ilts of 
foreign eiperience may beattribri;»:d lo a '■•lu^-AtT*':-'.': <\'--jti*,\ \t'.i. 
18689— BolL 3 
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ti'iuik. (4) Ordinary steel rails on twelve timber ties per 9 meters of 
track, Willi altcrtiatiiig joints. 

Between Wenrno and Hclmond the same fonr comparative trial 
leiigtbs are being laid on ten, eleven, and twelve Post steel ties per 9 
meters of track. 

Tbc information gathered by these methodical researches will be of 
great value, not only for the Netherlands Stat« Railroad but for rail- 
roading generally; the best remedy for scanty net earnings being iv re 
diiction of tlie expenses of maintenance and renewal. 

Co»l of nainteuance on trial teacki with leoodea anif melal tiei, Nellierlavdi State Raihaad 
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Cast of maiaieHaace on trial iraoka witli woodea and metal tiei, eln. — Contmned. 
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E.E. Russell Trfttmaii, Jiiii. Am. Soo. C. E.— Haviiig received from Mr. J.W, Posi, 
Duly a fewdaj-8 before tlie conveiitioii, tbe paper od "Maintenance Exponsee of Track 
witli Steel and Wooden Ties on tliii Netlierlaudn State Railroad," \vhich I have trnns- 
niitted to tlie society 1)y request of Mr, Post, I liad iiot time to give as much attention 
as I would like to have done to this disouBsiou. 

The subject of metal railroad ties is one in wliicli I take very ranch interest, aud 
for some time past I have been engaged iu niakinj; extensive investigations and col- 
lecting iuforniation with regard to practice and experience in foreign conutrles. In 
making my investigations I have been Burprised at the groat estent to which metal 
ties have been actually adopted for service, for while I knew that experiments had 
been made in many countries, in some cases on a quite extensive scale, I Lad no idea 
that, 38 a result of some of these experiments, many railroads had practically adopted 
these ties for regular nse; this, however, I found to be the case, and several Eaiopuan 
railroad companies are now gradually snbstitnting metal for wooden ties on their 
systems. I think few engineers who have not paid especial attention to this matter 
realize that metal tics are in actual service, tbe geueral impression seeming to be that 
while many experiments have been made and are still being continued, yet; that no 
practical resnits have been obtained. To this lack of appreciation of the results of 
foreign experience niay be attributed to a considerable degree, I think, tlie geueral 
18689— Bull. 3 3 
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iodifferenceof AmoricixneagiDeers to the iiiieetiim of metal track. Tbe fact that the 
luestion of the future tinitter supply ia one of seiiouit import does not seem to be 
realized, altliougli the reports of the forestry division of the United States Depart- 
ment of Agriculture show that use and waste are playiug havoc witli a supply that 
paniiot, under the present system (or want of system) of forestry in tliis oountry, be 
rouewod iu proportion to the demand. It has always scemejl to tue surprising that 
Amerioun engineers, who are usually in the van of any gre^tt step in the profession, 
slio'.'.ld have paid so little attention to tliis very impurlaut matter ; important both 
as to the financial economy and the practical officioncy of the track. In my opin- 
ion steel ties should be nsed aa the ataudard for first-clas» track, and not merely 
as a substitute for timber wheu the latter becomes scarce or eipensivo. For in- 
stance, on such a road as the projected Now York and Boston Hapid Transit line, 
wbieh is intended to be an independent line, and which will probably, when it ma- 
lerializes, start out with a heavy and rapid traffic, steel ties should be laid down in the 
first plMe. The same holds good for existing trunk lines, on which steel ties should 
be introduced, as an advancement in railroad engineering and a step towards econ- 
omy. 

Taken as a whole, the results of experience have been satisfactory, and the type 
which has been found to bo the best is the cross-tic of the familiar reversed trough sec- 
tion. Cast'iron ''bowl " sleepers are much used in new countries, and longitudinal 
iron sleepers are stitl used to some extent in Austria and Germany, but the cross-tie 
of trough section is the best type, as has been proved by experience and careful tests. 
In consequence this form of tie is being more and more widely adopted, numerous va- 
riations of eeotion and various styles of rail fastenings being used, in accordance with 
theideasof different engineers. In England several railroads are using steel cross-ties 
to a greater or less extent, but in consequence of the engineers keeping to the double- 
headed rail in chairs the track is very complicated and expeusJ7C, representing mouey 
wasted and lying idle in much useless metal, whereas with agood Sange rail a metai 
track might be obtained rnoro economical and more efficient than the preseot style of 
rails and chairs on vtoodeu sleepers. Experience has shown that the ends should be 
closed, but iu quite a uumber of cases opeo-eud ties are used. With open ends, of 
course, the ties are more liable to lateral displacement, as they do not present tbe 
area of resistauce presented by a wooden fie or a closed end. 

As will bo seen by Mr. Post's paper, the Netherlands State Eailroad Company hoe 
made a systematic series of trials of different types of metal ties, and the very valns- 
ble and important result of these trials has been the designing of the mild steel rolled 
tie of trough section, with varying thickness, now well known as the " Post" tie, 
which has been adopted to a very considerable exLeat on European lines. Mr. Post 
has liecu fortunate in having charge of a road owned by a progressive and far-seeing 
corporation, which has grasped the economic purposes of metal track, and encour- 
aged its engineer in his work of investigation. The comparisons of the different sys; 
tems were gone into moat thoroughly, account being taken of the amount of labor, 
time, and expense involved in maintenance, renewals, and repairs, and therefore Mr. 
Post has been able, gradually but steadily, to improve the form of tie, until he has ar- 
rived at the present form, which is correct in theory and successful in practice ; it it 
easily manufactured, and has proved iu service its advantages in point of economy 
and efficiency. The trouble experienced with eai'ly forms of ties was that they failed 
by cracking, generally between tbe holes for rail attachments, abd if made thick 
enough to prevent cracking tbey were too heavy an9 expensive. With the "Post" tie 
tlie thickness Is increased at the rait seat, giving ample strength where required, but 
without any undue excess of weight. This strengthening is secured in the operation 
of rolling by the use of special machinery, and in the same operation is secured tho 
inclination of the ends which gives the rails an inward cant of one in twenty, in ac- 
cordance with European practice. Many European steel works have orders on hand 
for "Post" ties. 
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Ttie (jLiestion uf rail fasteuinga ia uutt almost aa i[n|>ortaut aa tbat uf Ibu type of tir, 
ami many diffurent plana liaTfl lieoQ tried, bolho siiuiile, bat the majority very coiu- 
pliciited. AH riveting causes an ostra expense, bnt a very i^vorite plan is to have a 
"clamp "or "crab" rivetsd to the tie to hold one side of the rail Hanso, the other 
slile being held by a bolted clamp. Mr. Post, realizing that all extra shop- work is 
ncccHaartly expeuaive, has adopted bolta exclusively, with entirely satisfactory re- 
sults. It will bo noted4hat the firattypeof metal tie experimented with bad wooden 
blocks for the rails to rest npon, the idea being tbat tba raJl required an elastic seat. 
This seriously impaired the general efficiency of tlie tie, for the wood rotted and gave 
constant tronble, eo that this form of tie was soon abandoned. It has been concln- 
sively proved by experience with varions types of ties in different coantries that 
such a wood-bearing is not only unnccuesary, but a positive disadvantage, ami that 
the track in satisfactory to railroad men and travelers nlien the rail ia faatencd di- 
rectly on tbe metal tie, and therefore no wood sbonld be nsed at all, but a metal track 
sbonld be entirely of metal. Tho introduction of metal ties has boon hampered by 
the attempt to secure a "cheap" tie. Tbe objects in usiugraotal are to obtain econ- 
omy lu maintenance and efficiency in operation, and neither of these objects can be 
obtained by using a tie which ia " cheap," Every deeirablo feature can not be cem- 
biued in one piece of steel, and if the tie ia to make the track safer, reduce the main- 
tenance expenses, keep tbe road in better condition, and far ontlaat the wooden tie, 
it must have snSicieut metal to insure these advantages. You need to have, and to 
pay for, enough raetal to make an efficient tie ; but you need not have, and need not 
pay for, extra metal that is mere dead weight. With tics, as with rails, the design 
and mauufuctnre are equally as important points as tbe weight, and tbe rail faateu- 
ingsno less important. 

Two points need t* l>e considered in designing or adopting a metal track, viz, 
economy and simplicity. Cheapness is very far from being economy, being in fact 
directly opposed to it. Simplicity is necessary, both for economy and cfQcieuoy, as 
the track which, while possessing ample strength, is the moat simple in its construc- 
tion, will give tbe least trouble, and consequently involve tho least espouse for main- 
tenance. A good metal track, once well laid, is in itself a source of economy in maiu- 
Cenance and oi>eratiou, and it is to be hoped tbat tbis type of track will soon bo a 
featnre of Arst-class American railroads. 

In nearly every large country but America, and in many of the smaller countries, 
metal ties have been experimented with, and I wonid strongly urge that more prac- 
tical attention should be paid-to ao important a matter by American engineers, rail- 
road men, and steel manufacturers. 



At the lutornatioual Congress of Railroads, September 17 to 24, 1887, 
tlie following resolntions were the outcome of its discussions : 

(d) Tbu opinion of tbe Brusaela Congress that iron 
wooden, lias not been negatived during the last two yes 
ties is rather on the increase. 

(6) Tbe question whether the use of wood or metal ties is cheaper depends on tho 
local conditions and the state of the iron market. 

(o) RegardiDgcost of maintenance and renewal, not yet sufBeient data arc on hand 
for lines with large and rapid traffic; for medium traffic and slow trains the iron ties 
offer advautages, especially when after aome time tbe track has consolidated and the 
faatening has settled well. 

{d) .For tho " Vautherin " form the use of a homogeneoiia metal is desirable. 
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PATENTS RELATING TO METAL RAILWAY TRACK. 

By £. E. KussELL Tratmam. 

The foliowiug list of ITuited States patents relatiug to metal railwaj' 
track will be found useful by persons interested in tliis subject. It could 
not practically be made anything more than a descriptive index, giviug 
sufftcient informatiou to enable any one who wishes to investigate loore 
fully to find the specifications. 

No. 1,^^; date, Jul; SG, 1839; J. StiiDiiaou.—Trau averse frames restiog ou loujii- 
tuUinal timbers, TcJCh incllucil braoea to hold thorn iit poaition, and aocketa Oit the top 
to receive the web of a rail with a very narrow flange. 

No. ie,898; date, March 24, 1857; H, Carpenter.— A eliort hoilow post under eacb 
vail, connected by a tie-plate ; T-Bhaped faatening fitting into hollow of post. 

Ko. 18,434; date, October 27, 1857; S. A. Beers.— Continuona longitodinal structure 
with tranaverse tie-platea. Saddle rail of _/~L Boctiou. 

No. 10,704; date, March 23, 1858; S. H. Loug.— Croas-lLes of channel ] — | aeetion 
or T section (the latter made of two angle irons). Continaoua Sat plate nnder ordi- 
uary rail. 

No. 20,620; date, June 22,1858; W. Bry en t.— Combined longitadinal grooved mil 
and iron pavement. 

No. aa,794; date, July 9, 1861; B. C. Smith.— Wide longitudinal channel sleniiurand 
rail combined, with tranaverse roda. A raiaedrlb lengthwiae of the sleeper forma tbe 

No. 36,579; date, September 30, 1862; B. C. Smith.— Longitudinal caat-iron con- 
tiniiona hearing, of channel section, connected by transverse tie-rods. Rail secured 
to chairs. 

No. 53,507; date, March 27, 180C; t'ranz Veater.— Fiat croaa-tie, with two deep 
corrugationa along ita whole length. Ends tnrued down. 

No. 06,711; date, July 16, 1867; R. M. Holland.- CrosB-tin of \ section. Flange 
cnt away for rails. Hinged wedge fastening. 

No. 70,731 ; date, November 12, 18G7 ; Henry McCan. — Broad flat trausvoiso base- 
plates, with longitudinal girders held together by tio-roda. Rails resting ou top of 

No, 71,063; date, November 19,1867; Leonard Repsher.— Wrought-iron flatcruas- 
tie, bent np at ends to embrace flange and web of rail, angie-clamp bolted to tie on 
inside of rail. Bolt through clamp, web of rail, and end of tie. 

No. 83,880 ; date, November tO, 1868 ; J. Potter.— Flat transverse base-plate, witli 
two uprights which support continuous atrineers, to which flangelesa T-rails aro 
bolted. 

No. 109,504 ; date, November 32, 1870 ; C. Fisher.- Cross-tio of inverted troagb 
aectiou, with closed enda. Two pockets for woodou bearing-blocks. Rail faatened 
by flat platea resting on tie and rail flange, screwed to the wooden blocks. 

No.lI2,805; date, March 21, 1^71 ; S. M. Gucst.-A railway joint chair, combined 
with an iron cross-tie of T section. 

No. 131,956; date, December 19, 1871; J. Newton.— A rail fastening for iron tiea. 
Flat tie with end turned up ; wooden wedge between rail and end of tie; vertical gib 
and cotter fastening (with serrated cotterl on iuaide of rail. 

No. 123,526; date, February 6, 1B72 ; L. K, Towne.— Cylindrical cross-tio with » 
flat base plate at each end, and a rail obair on top at oach end, aeoured by a strap 
passing round the tie. 
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No. 124,531; date, MdrcU Vi, 1872; R. M. Upjolia. — Longitudinals uadereach rail, 
of j_ section with very higli vertical web. Tie tail ia of J~\^ Bectioo and tests 
upou the flangus of cbnnnel irona bolted to the vertical web of the loDgitudiaals. 

Ho. 13-1,418; date, Duceiober 31, 1872; James Calkius.— ThecooLiuaouBlongitudi- 
uals of cbanncl seutious have lugs to hold the onter flaugo of rails ; trausverae plates 
project over the inner flange and are bolted to the longitudinals. 

No. 130,067; date, February IB, 1873; J. W. Keru.— A continuous roadbed of A sec- 
tion, with the raila liiid on the horizontal Hangce. Ti'ausverHe base ptatea at inter- 
vals. The bed to be of i-ineh boiler-iton. 

No. 13J,518 ; date, June 3, 1873 ; W. Peck and H. C. Eichman.— Two chairs eon- 
uceted by a horixoula! Hat tio-plato. Wooden bearing- blocks in the chairs. 

No. U0,411 ; date, July 1, 1873 ; C. W. Gulick.— A flat wrouglit-iron cross-tie with 
libs to form a channel for the flaugo of the rail. FaBtcniugB of iron -,% inch diam- 
eter under tie, passing up through boles in the same, with ends bent over rail flange. 
Ties abont 5 inches wide and i inch thick. 

No. 143,407; date, October 7, 1373; P. S. Devlan.— A cross-tie made of two iron 
plates on edjfo, fastened together at the middle and widening out to hold a wooden 
block at each end. 

No. 144,307; date, November 4, 1873; George KeecU. — Lougitudiual plates under 
each rail, with Ings to hold outside of rail flange. Trnn verse tie-plates project over 
tbe innev flauge ami are secured by hotiitontal bolts passing through Ings on the base 

No. 145,991; date, December 30, lbT3i II. L. Do Zeug.— Wrought-irou cross-tie of 
r~|, "T_r"U~i or other sectiou. A clip stamped out of tliometnl holds onter flange 
of rail; loose clip secured by vertical key or cotter holds inner flange. (See 155,369.) 
No. 14I),37G; date, January 13, 1S74 ; G. IT. BInisdell.— A cast-iron crosa-tie of ^seo- 
tioa with wide, flat, deep enda, having sockets for wooden blocks. A bolt passes 
through both blocks and the whole length of the tie. 

No. 147,563; date, February 17, 1874; P. Kendrlck and J. Stokes.— A cross-tie made 
of two old rails laid parallel, with a wooden block between them at each end, and 
base plates If desired. 

No. 148,242; date, March 3, 1374; George Potts.— Conttnuoiia beaiiug of wood held 
between two continuous iron stringers of j, section, the top of tbe web being bent 
overto bold the rail flange. Bolts pass through the three pieces. 

No. 155,369 ; date, September 29, 1874 ; II. L. Do Zeug.— A cross-tie of inverted 
trough sectiou, wilh open ends, but with projecting wings at ends to prevent lateral 
displacement. See No. 334,696. 

No. 163,187 ; date. May U, 1875; 8. H. Hamilton.— An ironorsLeel cross-tieof 8<inare 
hollow section throughout, or only at ends. Fixed lugs hold the inner flange of rait, 
and bolted plates hold the onter flange. 

No. 163,254 ; dale, May 11, 1875 ; H, Enose.- A rolled iron cross-tie of T section ; 
Ings stampocE out while hot from the rolls. Bent clip and horizontal wedge fastening 
for outer flange of rail. (See 214,192.) 

No. 164,793; data, June 22, 1875; Eamou BaSlolas. — Cross-ties of J section, carrying 
longitudinal stringers of ± section, to which flaogeless rftils of 1 section are bolted. 
No. 166,025 ; date, Augnst 10. 1875 ; R. E. Nichols.— A continuous hollow bearing, 
eection similar to lower half of letter /^ ; bottom closed ; top open, with horiitontal 
flanges to carry the rail flange ; cross-ties of ( f sectiou. Longitudinals and cross- 
ties filled with broken stone. 

No. 171,422; date, December 21, 1875; John Quigley.— A oast-iron cross-tie with 
chair combined, for street railway track. 

No. 172,041; date, January 11, 1876; E. E. Lewis.— A crosa-tio of + section, with 
the top vertical flange cut away for the rails, which are secured by wedges. (Seo 
183,766.) 
No. 176,913 ; dale, April 18, 1876 ; George D. Blaisdell.— A cast-iron cross-tie, with 
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wide ends and loose beaiiog blockx, all held together b; a bolt Tuuniiig through tbe 
^vhoto length of the tie. 

No. 182,981; date, October :l, 1S7G; LeouomE. Yat«a.— Crosta-tieHof T T, "V~, 

or T_/" section, the latter bciugsetui-cyliu'drical, wilhflauges. Therailaare fasteuei! 
b; bolted cLimps. 

No, 183,766; 183,767; 183,768; date, October 31, 1876; E. E. Lewis.— A cross-tietf 
+ section ; rails of different forms. Also a joint tie of j^j, section. (See 172,041.) 

No. 195,808; date, December 26, 1B76; D. S. Whittenball.— A cro.w-lio of 
•'\^''\,''\ section; the rails resting iii notches in the top ridges. 

Ko. 188,087; date, March 6, 1877; H. S. Wilson.— A cross-lie of I section, willi 
fixed and movable rail clips. 

No. 188,710; date. Match 20, 1877; N. S. White.— A continuons bed-plate uniler 
each Tail, with cross-ties. 

No. 190,739; date. May 15, 18T7; A. H. Campbell.- A cast-irou crosH-tie, with 
sockets for wooden bearing-blocks. 

Ho. 193,842; date, July 10, 1877; A. W. Serrea.- A coutinnoHS bearing of _A, 
section (in two pieces) under eacli rail, witbtransTerse tfe-bars. Tlie webof aflange- 
less rail lies between the two vertical webs. (This track has been used in Europe. 
See Engineering News, Now York, January 29, 1887, page 73 ; also Railroad Gazette, 
New York, August 19, 1887.) 

No. I98,0f ff; date, December 11, 1877 ; John 15. Ward.— A longitudinal iron pipe (for 
conveying wafer) under each rail ; the bott^inj of rail curved to Gt pipe. 

No. 198,464; date, December 25, 1877; E, E. Lewis.— A cross-tie consisting of au old 
rail with two notches cut to the level of the flange to admit the track rails. Two 
rails with wooden bearing-blocks used at joints. (See 172,041.) 

No, 198,618; date, December 35, 1877; D. Horrie.— A transverse truss of cast or 
wrought-iron. Horizontal hook-bolt fastenings. 

No. 201,667 ; date, March 2G, 1878 ; H. A. Haarmauii.— Continuous bearing for each 
rail, with cross-ties. This track has been eitensively used in Europe. (See Engi- 
neering News, New York, January 29, ■pag6 74.) (See 219,856.) 

No. 206,647; date, July 30, 1878; T. W. Travis. -A hollow cross-tie, with hoses at 
the ends open on top. The rails are held between two C] clips; the groove holds 
the rail-flange ; the upper web lies against the rail web, and the lower web is wedgeii 

No. 307,342 ; date, Augnst 20, 1878 ; J, A, Bonnell.— An inverted trough crosa-tie, 
with closed ends and corrugated top. Bolted clips or angle-bar fastenings for rails. 

No. 207,320; date, August 30, 1878 ; J. H, Thompson.— A cross-tie made in two pieces, 
dove-tailed together in the middle. The rails rest ou wood blocks. 

No. 207,719 ; date, September 3, 1878 ; W. E, Curtiss.- A wronght-irou crosa-tie of 
inverted trougli section with flaring sides, having a brace of the same section inside 
under each rail. The ends are open. Rails secured by bolted dtps. 

No. 210,774; date, December 10, 1878 (patented in Germany, January 18, 1878); F. 
B. Frendenberg. — A wrought- iron cross-tie of soraewhataimilar section to the preced- 
ing one. Hooked clips are riveted on for the inside and outside flange on alternate 
ties, the rails being spmng into place. Long ties for double tracks. 

No, 214,192; date, April 8, 1879; H. Reese.— A cross-tie of T section, with Ihe ends 
of the horizontal table turned down at an angle. Clip and wedge fastening. (See 
163,254.) 

No. 215,675; date, May 30, 1879; H. Beese, — Improvements upon the preceding on 8. 

No. 216,846 ; date, June 24, 1879 ; L, A, Gouch,— A croas-tie of — l— section, the 
longitudinal web being the widest and having its edges turned up or down. 

No. 218>')9; date, August 12, 1879; S. Nicholls (of England),— A continuous broad 
bed-plato under each rail, for street railways. The rail is formed of two chatinele, 
leaving a space between fortho wheel flange^ ^. 

No. 218,603 ; date, August 13, 1879 ; A. P, Whiting.— A cross-tie of H section, the 
top flange cut away for the tails. Bolted clips bold the inner flanges of rails. 
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0. ai-jljeiS: dile, AusQil 13. 1;^: C. F- Wngopr (of AcsiriaV- 
posodof (wi> panliel pieces of T srrlioD. fmaleaed logelher by rrow^rips. Bo'.ird 
elip rail fssteuings. 

No. 'Jld,ST3; dal«, August 26, 1^79; C. Hanshkw.— A cro^s-lkr made in iva i>i<««« 
lengtliwise; on one piece are clifs far the inotr flAnge of one rail and the ooter dan^e 
of the other, and on the other piece are clips for the oat«r «nd inner flanges, ni^pecl- 
if. The two pieces are held together bv a flat boriioDlal key driren betiri-en 
other clips in the middle of the tie. 

Ho. 219,%fi; date, September 23, li^; B. A. Iloarmaiui, of Ptnaia. vsev No. 
201,667). — A croea-tie of inverted trongh sectioD with flaiiDg sidea, and a flat w 
grooved top table. The rail fastenings are Q-shap«d, with a bolt passing aoder the 
rail. 

No. 220,(^ ; date, Septemlwr 30, 1?79 ; H. T. Livingston.— A tabular croaa-lie oi 
oval eeclioD with a flatsnr&ee nnder each rail. Rails &stened by bolts seioved into 
the tie. Interior of tie packed hard with straw, grass, ele. 

No. 221,596; date, XDvemberll, l^m ; O. E. Mallarky.~-A croM-lie of channel wc- 
tion I I with wooden bearing blocks -^edjjed insido nnder the ixils. ' The rails are 
fastened hy bolted cUps. 

No.2£3,t87; date, December 30, 1bT9 ; J.R.SDllivaD.—Twosepar«t« cast-iron bear- 
isg pieces connected bf 3 tie-bar. Each nil ia secured bf a cast-iron wedge. 

No. 226,308 ; date, April 6, IS^ ; A. Greig (patented in England March 25, IS:9V^ 
Flat crose-tios wilb one or two grooves along the whole length. A brace or clip is 
riveted to bold tbe ontKide of the rail, and tbe rail is held against it bj' ti hook boll, 
the bodf of which lies in the groove aad has a unt at tbe end of the tie. (This sys- 
tem is mnch used for portable railways maaafactDrcd in England.) 
No. 227,602; date, May 11, 1^^; D.S.WhiKenhall.— Improvements on N'o. IcQ.i^Oe. 
No.g,392(re-issnc); date, Jnly 13, 18^; H. Bcese.— See original number 2U,I92 of 
April 6,1879. 

No.230,8%; date, Aognst 3, ISdO ; Lewis Scofield.~A cross-tie of JX Kctioa. 
Riveted and bolted clips for rail fastenings. 

Na231,755; date, Angnst 31, Irt^; William Brown.— A hollow cross-tie of rectan- 
gular section, with concave bottom and open eiida. A rib at the ends keeps the rail 
Id position, and It is fastened down by booked bolLa with nnts inside the tie. 

No. 233,523; date, October 19, 1830; W. C. Lcitz.— A cross tie of l section, with the 

railssecnredby flat hooked clips bolted to the side of the vertical web. (See 211,339.) 

No. 235,075; date, December 7, IS^O; G. ILGilman.— A cast-ironcroas-tie of tectan- 

galar section, with grooves to rednce tbe weight. The rails are held by fixed and 

movable Ings. 

Xo. 235,321; date, December?, l^i); F. A. Williams.— The two broad hearing plates 
on which the tails rest are connected by two transverse tie-plates, placed on edge. 

No. 240,987 ; date, Uay 3, 1>»1 ; L W. Fleck.— A cross-tie made of an ordinary r^il, 
head down, with strengthening sections and a broad base plate bolted to it. It is 
carved into an arch form, high in the middle, with the ends level for tbe track rails. 
No. 241,369; date. Hay 10, IHSI; W.C. Lnt£.~A cross-tie of cylindrical form, with 
flat-bearing surfaces for the rails; or with a vertical web on top, with notehes for the 
rails. (See 233, 528.) 

No. 242,B50; date, Jane 14, la^l; H. Tbielsen.— Cross-tie of T section; in two 
halves, one nnder each rail. Bent clips formed ont of tbe metal of the tie. The 
two pieces keyed together at the middle. (See 317,244. ) , 

No. 246,888; date, September 13, 1881 ; G. A. Jones.— A crosa-tioof J, section with 
the ends formed into a chair. Tbe rail is held in tbe cbair and spiked to a wood 
block. 

No. 247,348; date, September 20, 1881 ; Levi Haas.-A cross-tie made of an old rail 
with the ends resting ud wood blocks ; tbe track rails are secnred to the top of tbe 
tie. (See 257,572.) 
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No3, 249,370, 249,271 ; date, Novombor B, 1S61 ; E, H. Tobey.— Cro3S-ties of ( | or 

V svctian ; the raila are belli iu chntrs restiug od woodea blocks. 

No. 249,503 ; date, November 15, 1881 ; J. Clark. — A crosB-tio of ae in i circular section 
^ ~^ . tlie bottom fastened to a flat bed-plate the whole length of the tie. The 
top of the ai-ch cut away for the rail. {See 256, 199, 259, and 095.) 

No. a'jl,25l i date, December aO, 1861 ; C. F. Kreiii.— A flat croas-tie witb thickened 
enilH to hold the outer flangeu of the raila ; and a flat crosatie with another flat piece 
ruling on it 1o hold the inner flanges cf the rails. These ties placed alternately. 
(neodtKi, 019.) 

No. 234,802; date, March 14, 188^; J. Conley.— A flat cross-tie iu two pieces, with 
the inner end of each turned up so its to l>e bolted together. Under the rails Iho sides 
aro turned down. Clips aro atft'iipud out of tlie metal. (Seo 332, 364.) 

No. 235,554; Gate, March 28, 1882; F. A. Williama.— A cross-tie of shallow inverted 
trough section, with broad ends. The rails are held against fixed clipa by plates the 
whole length of the tie, placed ou edge, underneath, with a hooked end to hold thu 
rail flange. These plates arc secnted l>y a horizontal key in the middle of the lie. 

No. 256, 199;- date, April II, 1882; J. Clark.— Improremeuts upon No. 249,503. 

No. 257,437; date, May 2, 18d2; H, Do Zavala.— A croas-tie of A section, witli U 
bolta passing under the rail and having nuts screwed down on the rail flange. 

No. 257,572 ; date, May 9, 1882; Levi Haas. — A eroaa-lie consisting of two caat-irou 
bed-plates, with bearing blocks lo which the rails are bolted. A tie-bar conuecla the 
two bed-plates.— See No. 247, 248, 315, 771, 389, and 464. 

No. 259,095 ; date, Jnne (i, 1882 ; J. Clark.— Further iraprovomonts on Nos. 249,503 
and 256,199. (See 270, 637 ; also August 5, 1884, and 358, 144.) 

No. 259,823; date, Jane 20, 1882; A. L. Cabberlery.— A flat cast iron croaa-tie, 
with concave bottom, and dove-tail grooves on top for sliding rail -fasten lags iuto 

No.25'J,89l; date, Jnne20,lrf-i2; J. II. Meacham.— A crosa-tie of J, section, witU 
end boxes for wood blocka, to which the rails are secured by hook bolt-B. 

No.2G0,231; date, June 27, ISSi; J. Parr.- A ca«t-iron cross-lie with flsed and 
movable lugs for the flanges of iho rails. (See 277,3J;!.) 

No.2C3,919; date, September 5, 18:32; C. F. Kreuz.— A cross-tie of H section, the 
raits resting on the web and secured by wedges. An improvement on No. 2-'il,25t. 

No. 205,760 ; date, October 10, 188i ; M. I. Cortright.- A cross-tie with two groovea 
or cormgatioQS in its length, and with notches to receiv i the flange of the rails. 

No, 267,930; date, November 21, 1832; G.L.Piitnam.— A cross-tie of erjuare seel ion, 
hollow or solid, with hooked spikes pnt iu place from the bottom and tapering up- 
wards. (See 285,842.) 

No. 269,442; date, December 19,1S82; R. B, Meeker.— Cross- ties of Tsection, witli 
broad table. Flat Lorizontal bars with turnc<I-np ends, used altornatel; with the 
ties. The rail to be of extra height, bolted to chairs 

No. 270,637; date, January 16, 1883; J. Clark.— A flat cross- tie with arched bearing 
plates and chairs. See No. 259,095. 

No, 272,850; date, February 27, 1983; T. Breen.-A fiat eross-tie twisted spirally in 
the middle and having the ends turned up. (See 294,191.) 

Nu. 274,309 ; date, March 20, 1833 ; W. H. Gibbs and George Snook,— A cross-tie 
of J, section, with supports for a rail-chair of in verted- trough section, with a wooden 
block, to which the rail is secured by booked clamps. 

No. 276,414 i date, April 24, 1883 ; E. B. Hungerford.— A croas-tio of ahallow chan- 
nel section | |. The flanges are cnt away and notched to hold the rail-flange, and 

tho rail rests ou a loose bed-plate with a clip lo hold the other flange ; the plate being 
held in place by a, horizontal key driven throagh holes in the tie-flanges. 

No. 277,333; date. May 8, 1883; J. Parr.— A hollow cast-iron cross-tie. The rails 
are aecnrod to loose chairs, having long projections which rnn nearly throagh tho 
tie and aro secured by a vertical bolt at the middle of the tie. (See No. 260,231.) 
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No. 980,110; date, Juuo 26, 18.^3; S, B. Wriglit— A crosa-tie of iiivertod-trongh 
seotiim, with tlio inside of tho top arched. (Seo 298,539.) 

No. 280,300 ; date, June 2G, 18dJ ; J. Maho:iey aud D. W. Shockley,— A orosit-tie 
oP ^ ; I BBiM.ion, with woodeu beariog.h locks. (SaoNo. 370,634.) 

No. 281,800; date, July 34, 186:1 ; A. B. SpauldLng.— A eroaa-tie of cbauDol section 

I 1 bo which tho rail ia faateued by a aoriee of flat horizontal keya or weilgea in 

dove-tailod grooves. 

No.283,07«; date, August 14, 193.(; J. L. Chapman.— Ccosatiea of aliallow channel 

J I, or of tno flat plates, one above tho other, separated liy diataiice- blocks. Each 

rail ia secured by bolted clips to a. Ived-plate. 

No. 283,230; date, August 14, lf(33 ; H. F. Flickingor.— A crosa-tie of I section, to 
which tUe rails are secured by f\ bo\t% with the unts ou the nnder side of the top 
flange of the tie. 

No. 284,157; date, August 28, 1883; J, W. Young.— A hcdlow, opeu-aidod, elastic 
cross-tie of ] section ; to be filled with V>alla8t or eartli on surface lines. Two 

or more of those plates to be placed inside one another, with one side open, or to fomi 
a closed tie. It iti claimed to he adapted to elevated roads. 

No. aSi.St:! ; date, October 2, 18d3; John Newton.— Channel- iron stringers (—J 
with flat croBs-tlos faatened to tlio top. 

No. 285,842; date October 2, 1883; George L. Putnam.- A cross-Lie of T section, 
depressed in the middle to hold a water-trongli for supplying locomotives. The rails 
ate aecnred by bolted clips. See No. 367,930. 

No. 285,996; date,'0ctober2, 188:t; Clark Fisher.— A beut-plate croaa-tie, of fl sec- 
tion io the middle, with flat enda. A U bolt passes under the rail, aud washers are 
screwed down on the rail flange by tho nuta. 

No. 287,418; date, October 30, 1833; J.J.Clarke (of Peru).- A flat plate tie for 
port.ible railway track, with special jolut fastenings. (Aaaigned to A. W. Colwell, 
New York.) 

No. 280,806; date, December 11, 1863; T.J. Bronsou and A. Armatrong.— Au iron ot 
steel cross-tie of approximately semi-cylindrical section [), with lags strnch np by 
means of dies. 

No. 290,793; date, December 25, 18d3; L. O. Orton.- A flat inverted trough cross- 
tie, with wedge-shaped boxes projecting above and below to hold the bearing blocks 
and fastenings. 

No. 291,514 ; date, January 8, 1881; H. R. Holbrook.- A hollow cross-tie of oval 
section, with thickened portions under the rails; rails secured by bolted clips- 
No. 293,421; date, January 22, 1831; J. J. Dn Bois,— A cross-tie, with dove-tailed 
groove for rail and a wedge fastening. 

No. 293,194; dat«, February 5, 1884; J. Revon.— A flat tie-bar to keep rails from 
apreodlDg; one end bout up to hold rail, the other end having thread and nnt, witb 
movable clamp. 

No. 293,302; date, Febrnary 12, 1884; QoorgeW. Bloodgood.— Bolted clips for fast- 
ening rails to ties of In verted -trough section. 

No. 294,191; date, February -JS, 1884; T. Breen.— A crois-tio made in two pieces, 
lengthwise; placed side by side, holdiog the rail-chairs and fastenings between 
them. (Seo 272,850.) 

No. 296,725; date, April 15, 1881; W. T. C.irter.— A hollow cross-lie, with flat top 
and bottom aud concave aides. 

No. 998,539; date, May 13, 1H81; S. B. Wright. -Fastening rails to invertcd-trougli 
crom-ties by clips and T-headed bolts. (See No. 280, 110. ) 

No. 299,557; date, Juae 3, 1884; J. Lockhart. — A clamp or tie-rod, to* be used in 
connection with wooden tioa. A tie-rod, running across the track, has clamps tn 
hold the rail flangea, the inner clamps being held by aet-sc^vs. It ia claimed that 
soft-wood ties can be used, as there will bo no tendfluey for the rails to spread. {See 
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No. 302,965 and No. aDa,9JC; ilatc. Angust 5,1884; C. 8. Weatbrook.— A cross-tie 
of I ] soctioa, witli parts of the horizontal talile cut BWiiy. The rails ate held by 
riveted and keyed angle plates. 

Nos. 10,f)O4, nnd 10,505 (re-Issiies) ; date, Aagost 5, 1884 ; J. Clark.— luiiirovrmauta 
in No. 249,503. 

No. 303,373; date, August 12,1884; E. G, Holtliam (of England). Patented in 
England, December 23, 18SJ. — Broad longitndiDalH nnder each rail, with transverse 
tie-rods, snd with additional aide plates to increase the bearing on the ballast. 

No. 304,746 ; date, September 9, 1B84 ; G. W. B. Seal.— A cross-tie made of trian- 
gnlar section, tvltb tlio raits earrieil in and bolted to chairs fastened to tbe apex n( 
the tie. 

No. 306,090; dito, October 7, 1884; Robert Moffly.— A cross-tie made of three 
pieces tbo full length of the tie, bolted together bo as to fortn a X slot along it-, in 
which the rail fasleniugs slide. 

No. 3t)6,139; date, October 7, 1884; B. W. DeCourc.y.— A cross-lie of JXTL m*''""' 
with the rails resting on Ihe topandsecnred by hooked clamps bolted together below 
the rail. 

No. 309,428; date , Decemlier IC, 1884 ; J. H. Willinms.— A cross-tie of .U section, 
with wooden blocks to which tbe rails are spiked. 

No. ;il0,269 ; date, January 6, I8S5 ; Abraham Gottlieb.— A cross-tie of iuverted- 
trongh section, with a groove aloug its top tal>le. The rait is fastened by bolted 
clip.4 or a special foTin of locking-plalo or chair. 

No. ai2,:>66 ; dale, February 17, ISS.'i; W. H. KuowUim.— Cross-ties of different sec- 
No. 312,717 ; date, February 27, 1885 ; E. N. Higley.— A flat cross-tie with sides and 
ends tnrncd down and with a vertical rib along the middle. This rib cnt away for 
tho rails, which ate fastened by bolted clips. General section thus, ,— ^ *— ^ . See 
No.334,228. ( Manufactured by the International Railway Tie Co., of New York. 
t^D Appendix B of report on metal track.) 

No. 319,^1; date, February 24, 18:^5; W. MeVey.— A metal cross-tie in two pieces, 
mortised together at the middle und aecorod by a l>olt, 

No.:il3,07d; date, March 3, 1885; A. A. Harriaoii.— A combined flat longitudinal 
und cross tie; the cross-tie having plate at right angles and being laid so that these 
platcH of adjacent ties meet. 

No.3l4,T57; date, March 31, 1885; C.H. Van Orden.— A cross-tie of T section, with 
a rail chair at each end, the rails being secured bx bolls which have booked ends 
passing through the top of the tie. 

No. 315,047; (late, April 7,1385; M. A. Marlindale.^LoQgitndinalsofinvert^d-trongh 
section with rails forming a part of or hotted to the tO|) table. Connected by trana- 
verso tie plates. Claimed to bo adapted for laying along highways. 

No. 315,771; date, April 14,1885; L. Haas.— A crods-tie made of two pieces the full 
Length of Ihe tie, with the section of figure 1, having woodeubearingblocks to which 
the rails are spiked. See No. 257,752. 

No. 317,244 ; date, May 5, 1885 ; H. Thielson.— A croas-tje of T section, the sides of 
the top table being turned down. (SeeNo. 242,850.) 

No. 317,763; date, May 12, 1885; M. A. Glynn (of Cuba).- Cross-ties of S\. or i 
section ; also longitudinals of inverted trough section. 

No, 319,010 ; date, June 2, 1885 ; A. J. Moihani.— A cross-tie made of two angle- 
irona, wilh distance-plates at the ends and middle | ) ; the rails are bolted U< 

high chairs. The tie is Intended for street railways, and is shown with a cenuir- 
beoring girder-rail. 

No. ;tl9,H13 ; dat«, June 9, 1883 ; G. C. H. Ha'skarl.—A hollow box cross-tie, wilh 
a "^^ -shaped web inside; the small middle spate receiving the T heads of the track- 
bolts. It la also to be used as a longitudinal stei'pnr for street railways, the two large 
aide spaces being used as conduits for tdogrnph wires, etc. 
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Mo. 3^,231 ; date, Judc Iti, ImTi : E. D. Dongberly iiDd George B. BrfkDt.— A cro£»~ 
tie of lectangDlar section, witb aDopeaiDg in tUe top tabl<- to receive a amatleT cro&s- 
tle to which the rails are fasteaed. aD<l vhtch res Is on sprioj^ placet] ia the larger 

' No. 323,356 ; date, Jalj '3^, 18S5 ; G. Murray.— A flat ci 
rati, and having a rib at the bottom under each.rail. nliil 
eared by bolted plates. 

>'o. 32-t,430 ; date, Angnsl 4, 1S;5; J, K. Lakp. — Acorabineil melat stringer and chftir 
forntrect railways. 

N'o. 323,S0? ; date, AngnsI 4, l<-a ; William It. Henuiug.— A longitudinal plate lies 
under each rail; witb cross-tiea having deep ends irithx^'o^s tor^^i^'^tbe web and 
flaugc of the rails. (See 376,8=4.) 

No, 3i5,U20 ; date, Aogast25, Wi5; E. R. Shepanl.— A cro^s-tie of channel section 
[ ) with one ODter and one inner log for each rail, and two | elots for clips of 
I -shapn with eccentric beads. 

No. .326,8:4; date, September 32, l^Si;P, Kirk (of England).— A cross-tic with in- 
rrcuaed Ihickness at the rail seals, and with two lags or cli|>s punched np to hold Ihn 
daDge of each rail ; the rail being secnrcd by a wedge driven between the Bange 
umloue of tlie logs (psteoted ia England, France, Belgium, and Sp.'Kin, in 1:^0. 

No. 3-27,'J45; date, September 39, li^i; J. Lockhart. — An intprovenieut upon NV 

Noa, 327,745 and 3i7,e43; date, October 6, 1*15; L. E. Whipple.- A cross-tie of X 
section, made of two curved platen placed back to back aod having Hat plate across 
top and bottom. 

No. ■3-i%m2 ; (late, Ootober20, 1885 ; J. H. Ammon,— A cross-lie of ^ sect ion with rail 
cbuiiii secnred to (be top ridge. 

No.329,429; dale, November 3, lO^; (i. E. Bald win.^A pair of rail cbalrsof _/-\_ 
slupe, resting on wooden block)* and tied together by a rod. Tho top table has a 
Kroove to receive the web of a rail of T section, having no bottom tinnge. Intended 
especially for cily railways. 

No. 3a9,8il i date, Novem her 3, le*'. ; P. Davej.— A cro-ss-lie of channel necliou, to 
which the rails are seemed by keys and Z-sha[icd clitDipft, the lower part of tho bitter 
lying innide the tie. 

No. 332,384 ; date, December 15, If*?.') ; J. Couley.— A fiiHlciiiug for attaohiu}; rails 
to metal lies, which have lugs tohotd (he utitcr flange of rail. The fastening ia a bar 
iuaidu tho tic, with a hook at one end projectijig throngh a hole and holding the ruil 
flange, while tbo other end is bent np ngainst the end of tho tic. (Sen ;^>4,802.) 

No. 333,01o ; date, December 22, 1885 ; J. Howard and E. T. B.insfield (of England).— 
Across tieof •'■'"^X section, with a U-shaped depression fur each rail, the raillieiug 
secnred with a wooden wedge. (These ties have been used wilh the English double- 
headed rail ; patented in England.) (See Xl!>,Ti23.) 

No. 333,460; dale, December29, li^^o; L.B.Prindle.— A steel cross-tie tbree-eight lis 
to one inch thick; channel section i 1; at each end is a slot to receive a teunu at 
tho bottom of a rail cfasir. 

No. 334,226 ; date, January li, l^rffi ; E. N. Higley.— An improvement on No, 
Sia,717. (See 35.3,028.) 

No.334,CW>i date, January 19, lrt:J6 ; II. L. De Zeng.— An improvement in fasten- 
ings. (SeeNos. 145,991 and 155,:(69; also 380,623.) 

No. 335,523; date, Febrnary 2, I8ri6; J. HowacdaodE.T, BousDeld(ot Eu_filaDii).— 
A cross- tie made of a metal sheet or plate, with one or more corrngalioiis lengthwise 
the rails being held in chnirs made by cnltiag away tbe corrngalions. (gee No. 
333,015.) 

Kos. 335,804 and 335,805; date, Febrnary 9, It^; E, P. J. I'reeman.— A cross-tie 
made of a shKol of metal bent lo form a reclanfiiibii- box. \ wooden block is placed 
iuside, nnder each rail, anil a npiko is driven into tbc u'liod Ibroiigli a holo in lbs 
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metal. The apika may bo split bo as to flare like /^ when driven in combiuation, a 
guard-rail of a plate beat to Z ahupo, the rail Ifing ou tlie botloni flange and all faat- 
eued to tbo tie. 

No. 3:18,057; date, Marcli IG, 188&; J. Gearon.—A conCiuuoas road-bed made ol 
channel cross-tiea placed alternately | ' | and | [, witb tlie vertical flanges over- 
lapping one another. 

"No. 339,275 ; date, April 6, 1836 ; J. DeMott.— A croaa-tie with a rail cliair at each 
end, Tbo end of the tie is ronnded on plan, and is embraced by a f clamp 

with the ends turned up to hold the rail flange. 

No. 339,938 ; date, April l:!, 18*5 ; F. F. Scott.— A croas-tie with a chair for each 
rail J one half of chair fixed, the other fastened bf bolts. Pins driven through tha 
web of the rail prevent vertical movement. 

No. 340,118 ; date, April 20, 1836 ; II. Howard.— A deep channel ( | cross-tie tor 

street rail nays. Tito rails are keyed tnehaira resting ou the top of the flanges. 

No. 341,416; date. May 4, 1886 ; F. V. Greene. — For street railways. A continuous 
cast-iron hollow bearing (preferably 10 feet long and weighing 140 pounds per yard) 
under each rail. The r.iiis are grooved, and are screwed (o tbo top of the lougitn- 

No. 343,987; data, Juno I, 18SG; A. N. Warner and T.J. Deakin.— A cross-tie of 
channel section ' , ] with T-shaped rail chairs fitting into it. The rail secured to 
uhuira by bolts with booked ends, the nuts being under the flange of the chair. 

No. 344,011 ; date, June 22, ISSii ; C. H. Sayre.— Flat or arched /'^~^ cross-ties 
with pieces punched out of the top and bent to embrace the flange and web of the 

No. 344,185; date, Jnue 22, 1886; W. Kilpatrick.— A cross-tie of ^ ^ section, 

nith a slot along the flat top to receive the bottom of tbo rail chairs. 

No. 344,8^3 ; date, July 6, 188(i ; I. F. Good.— A fiat cross-tie thickened and widened 
at the ends to form rail chairs, and having flanges projecting down under the chairs. 
The rails aocured by keya. 

No. 345,733; date, July 20, 18«i ; C. SaiUiez.— A cross-tie of channel section | 1. 
with luga to hold the rail flanges. The flanges are cut away at tbo ends to allow of 
wonleu stringers being used nnder the rails. 

No. :!46,998; date, August 10, 1886; D. Eanfman.—Flat croaa-tiea with chairs at the 
ends, .ind longitudinal continuoua flat platea beyond the chairs. The space betweeu 
tho ruils is covered by a continuous arched plnt«. 

No. 340,rj24 ; date, September 21, 1886 ; E. Schmidt (of Prussia).— A cross-lie made . 
of two old flange rails laid flat, head to head, forming a tic of H H section. The 
rails rest on the web and are fastened by bolted clips. (Patented in Germany.) 

No. 350,602 [ date, October 13, 1880 ; T. L. Mumford and II. Moore.- A croaa-tie ol 
inverted trough section, wider at the enda, with flsed lugs and movable clamps for 
fastening tho rails. 

Nos. 351,498 and 351,499 ; date, October 26, 1886; E. C. Davis.— A croes-tio made of 
two old rails placed side by side. Each track rail rests on a bearing-block in two 
pieces, with a lip at the end to engage the rail flange. The blocks aro alid into plnc« 
between tho tie-rails and bolted through tho tie. 

No, ;tr)3,r02; date, November 2, 188G; E. F. Ecynolds.— A cross-tie of |AAAl ^''■ 
lion, Tho rails rest in notches nut in the top, and are held by hinged clipa and lock- 
ing clips. 

No. 353,028; date, November 23, 188G; E. N. Hi gley.— Improvements upon Kos, 
334,^8 anfl 31U,717. 

No. 353,691 ; date, December 7, 1883 ; S. D. Lookc.— A channel croas-tie | 1, with 

inclined enda and g, transverse rib in the middle. The rails are fastened by bolted 
clips. (See3,-.6,n03.) 

No, 3.54,250 ; date, December 14, 18.i6 ; R. S. Sea.— A cross-l ie of T section with en- 
larged ends forming rail chairs. -.;(SBe 379,005. ) 
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No. 354,4^3 ; 'l»l«i Dctoiubor U, ISffG ; K. Morroll.— A cross-tie made of a plate lieut 
to furai a. holluw reotaugular box, with Iho top and liuttum cut unay at the middle. 
Tliu raile arc faateuod to wooden bcariug-blocka pltii^ed inside the tie. (See 365, 93S.) 

No.3G6,0ftJ; date, Jaiiuarj 11, 1887; 8.D.Looko,—Au iinpioveineut on No. 353,691. 

No. 3riH,H4i date, February -ii, 1887; J. Clark.^A cross-tie of channel BeotJon, witb 
chuiia for the rails. 'See No. 249,503, etc.) 

No. 35S,981; date, March 8, 1887; J. C. Lauc— An iron bridle-rod, uiado iu two 
pieces, bolted to)^tber .it the middle, to prevent laila from apreading at the curves. 

No. 3rrf),II5aQdNo. 359,117; date, March 8, 1867; W. Wharton, jr.— A cross-tie of 
X or L section, with the bottom flaiifje bent up lo make a chair for the ruila. To bo 
utHid OD street railways with girder raiU. 

No. 359,440; date, March 15, 1887 ;T. Gleixaon.— A croaa-tie of trough section [ J, 

witb iuterior cross-pieces or webs to which the rail clamps are fastened. 

No. 360,397 ; date, March £0, lSy7 ; M. Y. Thompson.— A flat cross-tie, with a U 
shaped depressioQ at each end to receive a wooden bearing- block. The rails arc fast- 
, oned by keys. 

No. 361,199; date, April li, 1887; H. P. Adams.— A cross-tie of T section, with 
chain keyed to it. 

No. 361,330; date, Aprin9, 1887; P, J. Scverao, of Paris.-A cross-tie of J sectioD, 
with the horizontal flanges bent at the ends. In some cases a broad plate is riveted 
to the bottom flange. The rails are fasloned bj clips or keyed to chairs. (This system 
is in use iu Europe.) Patented in France, Belginm, England, Italy, and Spain, in 
1884-'t«j. 

No3. 36i,786and 3(^,787; date. May 10, 1887; J, Kiley (of Scotland).— A cross-tie 
of inverted trough section, witb the rail ch.-iirs stamped or pressed by dies, the rails 
being secured by wedges. (Patented inEnglaod and Belgium; I885-'86). 

No. 36:!,0i0 ; date. May 17, IHSr ; L. Taylor.— A hollow-box cross-tie, with oatward- 
flnringsiilea and concave bottom. The rails are fastened by hook bolts with the 
nuts insido the tie. 

No.ae'iiffiO; date, June 21, 1687; A.Roelofe,- A cros^-tio of channel | | or in- 
verted trough section. The rails arc fastened by flved lugs un the outside, and a tie- 
bar which is sprung into place on the inside. Also a flat lie with a rib under each 
Tail aod a slot along the middle for the bent tic-bar. 

No. 3C5,I>11; date, Juno28, 1887; F.X.Georget.— A cross-tic or longitudinal, of chan- 
nel section I |j built up of a base plate and two concave side plates with the tops 
flanged outward horizontally. The ties or longitudinals aro connected by lie rods. 
(See 381,125.) 

Nob, 365,93B and .t65,933 ; date, July 5, lc87 ; R. Morrell.- A hollow cross-tic, made 
of a plate bent to an oblong section, with straps oronnd it at the rail fastenings. The 
metal is cot away to let the rails rest on a wood block inside the tie ; the melal straps 
keep the spikes from working loose and allowing the rails to spread. Also a lie for 
•levated roads, made of two plates on edge, fasteued together at the middle, and 
flaring apart to admit wooden bearing- blocks between thein. See No. 354,433. 

No. 363,546; date, July 12, 1887; N.S.White.— A cross-tie of channel | 1 or in. 

verted ftongh section, with a base plate at each end, with a bearing-block of word 
or other material inside under each rail. The rails are fastened by locking clamps. 

Ho.367,3a5;date, July 26, 1887; John Splane.— A cross-tie of i—j channel section, 
with the bottom of the sides flanged outwards. The rails aro lot into apertures in 
the top and rest on the hooked ends of two tie-bolts, the inner ends of which are 
connected by a tnrnbncklo which is tightened by a wrench, there being a hole in tbe 
middle of tbe top table of the tie. 

No. 367,383 ; date, August 2, 1887 ; J. Fitzgerald.— The rails are fastened to a cast- 
iron cross-tie by hook-headed spikes, which are secured by horizontal keys fitting 
into corresponding notches in the tie and spike. 
N<».369,59li date, September 6, 1887; J, 11. Coffman.— A solid tie with agrooTO 
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oloug iho top aud luj^ fur llie iuoer II<tu>^8 ol' tlio mil ; hookoil rods hold the onter 
flmifl^, and the inner ends of the rods ui'') attached to a. spring at tlie middle of the 

NoK.:»i9,TG5 aud 369,756; Oate, September 13, Itis: ; Willimu L.Vuu HarUugeo, sr.— ' 
A box cTOiiS'tio made of an Juverted trough fiuttenetl to a, base plate; iucliued aod 
cloaedeuds. It iucloaes a woodeutie or wooden bearing blocks. The rail is fmteued 
by vrood-screwa with wide heads. Also n metui tie with eud boxes to cuutain spriDgs 
on whicli the rails rest. 

No. 3T9,072i diil*:, September 20, ISS7 ; E. C. Liikens.— A cross-tie of T section, with 
slots in the web for attaching weights or anchors to keep the trackia position. The 
mils ure fastened by lugs and bolts. 

No. 370,lDa ; date, September 20, 1887 ; D. C. Heller.— A hollow box-tie of rectangular 
section, with the top cnt away under the rails. The tie is filled with concrete aud 
has two wooden blocks to which the rails are spiked. 

No. 370,S24 ; date, September SO, 1887 ; C. W. Tott.— A flat tie with lags, and a sep- 
arate bed -plate, withlngs, for each rail. 

No.370,C3<; date, September 27, 1887; J. Mahoney and D. W. Shockley.— A ctosa- 
tie of _!_!_ section, with a saddle plate for each rail seat. The plate has a log for one 
Qango and a clip is bolted on the other. See No. 28O,S00. 

No. 371,110; date, October 4, ie87; W. H.Trosell.— A cross-tie with raised rail seat 
and ouler Ings. Hooked bolts, with nnts on the outer side of the cbair, hold the 
inner flange of the rail. 

No. 371,780 ; October 18, Ifis? ; J. Moser and E. Moeckel.— A cross-tie of T section, 
with a chair at each end ; each cbair has an inclined rail-brace and two hook-bolls. 

No.37a,a30; date, October 25,1867; A, MeKenney.— Cross-ties of cbaiiiiel r~l sec- 
tion, wiih one cud cut oS at an angle to allow of a diagonal tie to the next f ransvi^rse 
tie, each set of three ties making a letter N on plan. Arranged continuously. 

Nn.3r2,&25; November I, 1887; J. A. Dunning.— A hollow rectangular cross-tie, 
with open inclined cads ; bottom and sides have corrugations, transverely and verti- 
cally. Bolted clip fastenings. 

No. 372,703 ; date, November 8, 1&87 ; I. A. Perry.- A cross-tie made of two old rails, 
wilh saddle chairs fitting over the heads of these rails. Track rails fastened by chair 
and sliding wedge, being held by flange and web. 

No. 372,864 i date, November 8, 1887 ; C. Netter.— A cross-tie of T section, with the 
ends beyond the rails hent down vertically and then horizontally. Bails fastened 
by holts having hooks, which lake hold of the bottom of the web of the tie. 

No. 372,S79; date, November 8, 1887 ,• J. H. Stull.— A cross-tie made of a plate bent 
to a semi-circnlar form N„_^, and semi- cylindrical at the ends o. Bails fastened 
by clamps. Open ends. 

No. 373, 606; date, November 22, 1887; W. P. Hall and C. C, Barnett.— A cross tie 
of semi-circular section /' N^, with open ends. Shoulders pressed out to prevent 
spreading. Rails fastened to saddles or straps. (See 375,996.) 

No. 375,005 ; date, December 20, 185? ; E. S. Sea.— A croas-tio of channel section, 
with closed ends. A strengthening plate is bolted to the under side of (he top table, 
and the side flanges are deeply notched to give elosticity. A metal block is bolted 
under each rail, and the rails are secured by bolted plates. 

No. 375,856; date, January 3, 1888; E. T. White.— A cross-tie of i section, with 
high chair at each end to receive the web of a girder rail. Intended for street rail- 
ways. (See 385,395:) 

No. 375,996; date, Januarys, 1888; W. P. Hall.— A hollow cross- tie, made of a plat* 
bent almost cylindrical, but with the bottom open and flat on top. The rails r-re 
fastened to saddle straps. (See 373,656. ) 

No. 376,214; date, January 10, 1888; J, W. Smith.— A hollow rectangiilar cross-tie, 
with boles In the top to admit the rail chairs, which rest on coiled springs inside the 
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Ko.376,8B4i date, Jauuarjil, 1B38; William It. Honiiing.— A flat bar, bent up at 
the ends to embrace tbe flaoge and wob of rail. Loose aDgloclaiii]i3 on iuside of rail. 
(See 333,809.) 

Ko. 377,162 ; date, Jauuary 31, 18t* ; G. Kelton.— A crosstie of cbanuel sectiou 
I I, with a eeparate bottOD), baving proJectioDs on its iDuer Hide to give a bold to 
tlie pulp with whiob tbe tie is to be filled. Tbe railH are fasteLed by booked bolle, 
nith nuts Inside the tie, cavilies being left in the ptilp filling. 

Ho. 378,280 ; date, February ^1, 1888 ; F. L. Barrows.— A cross-tie of inverted trough 
BtctioD, with clips struck up on tbe outside of the rail to hold tta flange, and o1i]is 
' lepgthwiae on the inside of the rail fu bold a rail fasteniug. 

Ho, 378,930 ; date, March 0, 1838; J. Hill.— A flat cross-lie, corrugated lengthwise 
top and bottom. The rail is keyed to a chair. The inventor proposes to use a double- 
headed rail. 

No. 379,312; date, March 13, 1888; S. B. Jerome.— A hollon- reutangularci-oss-lie, 
made of a bent plate. It is to be filled with straw, sawdust, etc., and has a u.icrow 
bearing-block along the nnderside of thq, top, to which tbe rails are spiked. The 
ends are closed by wood or cement blocks. 

No. 379,399; date, March 13, 1888; J. Jacobs.- A cross-tie of channel section i ( 

ivith closed ends ; a top plate is bolted on by side clamps to form a rail seat. Tbe 
lie is to bo filled with concrete, etc. 

No. 379,574 ; date, March i!0, 1688; C. P. Hawley.-A croes-tio of I eection, with 
the top flange bent to make a rail brace. A longitudinal bridge is used under the 
tail at joints. 

No. 379,576; date, March 20, 1888; C. P. Hawley.— A crosB-tie of i section, with 
ilots for tbe web of a T girder, formint; a rail seat, or which can bo made a longi- 
tudinal bearing. 

No. 380,623; date, April 3, 1888; H. L. Do Zeiig.— Improvements upon Nos. 334,696 
and 348,550. 

No. 33I,1'J5; date, Apri 117, 1888; F. X. Georget.- Improvements upon No. 3aj,51l, 

No. 381,860; date, April24, 1888; E. R. Stiles.-Acrosa tie of channel section ( |, 

with a wooden block nnder each rail. 

No. 382, l:H ; date. May 8, 1888; W. H. Britton.— A cross-tie of T sedtion, with the 
vertical web corrugated vertically. Tbo rails are secured by lugs and clamps. 

No. 382,394; date, May 1, 1888; J. B. Sutherland.— A cross tie of approximately Y 
section ; curved like the section of a yacht, and with the top edges bont in to form 
horizontal flanges for the rail chairs. 

No. 382,855; date, May 15, 1888; F. Barhjdt.— A hollow bos cross-tie, with closed 
euda. There ia a wooden block tbe full size of the face of tbe tie at the top, and 
another at the bottom ; both inside. Coll apringa are interposed between' the top and 
bottom sections- 
No. 383,118; date, May 22, 1888; M. Fitzgerald. -A cross-tie of channel section 
^~~^, with solid ends. Fixed lugs and hooked spikes are the rail fasteninga. 

No. 384,785; date, June 19, 1888; Jacob Eeeae.— A croaa-tie of [) aeotion, with a 
groove along ita top table; rail seat bolted on top. The rail ia secured by a bolt 
possijig under it and throngb the chair, having f waahera to hold the rail flange. It 
is to be rolled from a plate of No. 7 steel 24 iucbes wide; bedded in ballast. 

No. 385,395; date, July 3, 1888; E. T. White.— A channel cross-tie of U section, 
with rails secured to saddles by bolts and clips, (See 375,856 and 386,420.) 

No. 385,492; date, July 3, 1888; D. Y. Wilson.— A cross-tio made of two angles 

1 L_, with a base plate and channel plate for rail seat at each end, Rails bolted 

ibrough lop and bottom platea. 

No. :«6,119; date, July 17, 188:1; R. W. Flower, jr., and S. L. Wiegand.— A hollow 
ttoss-tie of rectangular section, with part of the bottom cut away and turned dowji 
*o prevent lateral inOTement. The rails are spiked to wood blocks inside the tie. 



,,GoogIc 



48 

No. :)«C,15(>; <ialii, July 17, 1388; J. A. OgilBii.— AcroaB-tieof cLaunel Bcotion ( [, 

wide at thu bottom, AitU l)i;ftriDg blocks auil liuok-faBtonings for the rails. 

Nos, 3dG,3M and 386,357 ; date, July 17, 1868; H. Sliiiltien.— A cliannel tiu I |, 

with th&iniddle part of tho bottom cut away and tumeil up to prevent laturu. I luuve- 
uietit. The rail ib faeteuod to a woodtin block by Z-clipH atid a lougitndiual boll 
under tbe rail, or b; diagoual bolts. (Now being mauufactured bj the Staudanl 
Steel Tio Company, of New York.) (See Appeudis B of the report on metal track.) 

No. 3S(i,389 ; date, July 17, 1888 ; A. Durand.— A oroga-tio of invertod troiigi- sec- 
tiou, with clipH and cbaoiiela stamped iu It. (See description on p. 35.) 

No. ;'8y,420; date, July 17, 1883; R. T. White.— Hollow bos cross-ties of different 
HectioDs, made of beot plates. Cross-ecctiun intocdvd to fiive elasticity. (See 
:(Sr.,3!)o.) 

Ko. 388,377 ; dale, August SI, 1888 ; -A. J. Hartford.— A flat cross-tie, witii end 
turned up, and a bent plate tie bridge, arched in Ibe middle, butit to form a, shoulder 
for inner flange of rail ; the rail rests on Ibis plate and the end is torued over tlie 
outer flange and secured by a boH tbrou)^ both p1at«s. 

So. 330,464; date, September 11, 1883; L. Haas.— A cross-tie of rectangular sec- 
tion ; top cut away at ends and middle. Wooden block under each rail, (See 301,701.) 

No, 390,014; date, September 25, 1888; R. P. Faddis.— Wooden stringers, with Bat 
ii'ou tie plates across top and under rail, wilb tl belts embracing the siriugers, 
l''or street and steam railwajB, 

No. 390,370; date, October -i, 1888; I, G. Ilowoll.— A craaa-tio of chauuel Beetion 

I 1. Willi blocks under the rails. The top is cut away for Iho rail, and the isil 

clanjps are fastened by hooks. 

No. 391,492; date, October 23, 1888; W. J. Stiller.— A Hat cross-lie with diagoual 
grooves on tlie under aide near the ends to receive the heads of the bolts of the tno 
plates, each with a lug, which form one rail seat. 

No. 391,704; date, October 23, 1888; L. Haas —A cross-tie of channel section [ |, 

higher ut the rail seats, with ojtched flanges for tbe rails. (See 2.'J7,Tr>9,) 

No.39l,;'!»; date, October 30, 1838; A. H. Ames,— A flat oross-tie, with liaringends 
of channel sectiou | I, baviiig riveted and boiled clips for rail fastenings. 

No ;Rhi,849; November 13, 1888; J. Cabry and W. H. Kinch (of England).-A 
Tolled steel cross-tie of invutted trough section, with lugs stamped out. Kails 
tsocnred by keys driven between flange and lug. (In use on (he Northeastern Bail- 
way, in England.) 

No. :!93,515 ; date, November 27, 1888 ; D. M. McRae.— A wooden or iron tie, with 
iiictut sockets at eiids forming rail seats. 

No. 394,733; date, December 18, 1888; G. W, Thompson,— A hollow cross-tie of 
rectangular section, with a motjil bearing;- block inside under each rail. Bolted tlip 
rail fastenings. 

No. 3913,134; date, December 25, 1888; M. Hagarty.— A cross-tie made of tvo 
ebaunels placed back to back 3 C, inner Ing on one, outer lug on the olher, Tbe 
bolt holes in vertical web are elongated to allow the channels to bo shifted to let rail in. 

No. 395,304; date, December 25, 1888; C. F. Yarbrough.— Hollow cross-ticB of 
reclangnlar section, with open ends and opeuiuga at sides. Wood blocks may I* 
used, or the ties may bo fllled with ballast. 

No. 3%, 160; date, January 15, 1339; H. Ilipkins (of England).- Aslamped melsl 
cross-tie of /-"— > section, with lugs and rib atampeti ont of lop table. {Palented 
ill England, 1888.) 

No. 396,473; dale, January 2d, 1889; C. P, Eapinassc (of France).— A cross-tie of 
J. sectiou, with vertical web cat away for rai! chair lo which rail is secured liy 
wooden wedge. 

No. 393,004 ; dale, February 19, 1389 ; S. U. Smith.— A cross-tie of channel seelioa 
I ■ ', with closed ends. The rails rest on the ends of ft sepwRt^ crosa-plaWi I'it'' 
flxed lugs inside, aud hotted plates outside. 
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TREATMKNT OF RAILWAY TIES IN ENGLAND. 



The iufurmation giveu below is taken from a paper on " English Kail- 
road Track," by Mr. E. E, RaaseU Tratman (Transactions of the Amci- 
iuan Society of Civil Engineers, June, 1888), The matter referring to 
Uic Great Korthorn Railway (of Ireland] was taken by Mr. Tratmau 
from a highly interesting paper, " Description of a Creosotiug Yard 
for Railway Purposes," by Mr. W. Greenbill, read before the Institution 
of Civil Engineers of Ireland, in May, 1886; the paper contains very 
ftiU ])artivular8, in detail, of the plant and process, results of tests, 
cost, etc., and is especially interesting in that it describes work done by 
a lailway company in treating timber for its own use. 

'I'be ties aiu usually uf Baltic red wood, 10 by ^ inches by 9 ftet, spaced 'i feet 9 
incfaos to 3 Xtet center to center. They are almost invariabfy creosoted, with aboui 
7 ponoda of oil per cubic foot. Some roads liavo flic creoeoting done by contract, 
others have their owd plant for the wort. Among the latter may be mentioned Ibe 
Lancashire and Yorkshire Railwuvand the Great NorthemRailway (Ireland), bolh 
of which have very large acd complete plants, and pay careful attention to the im- 
portaut point of tio preserving. [See also paper by Mr. Jolui liogart, M. Am. Soc. C. 
E., entitled " The Pormaueut Wjy of Kailways in Great Britain and Ireland; wilh 
Special ICefercuce lo the Use of Timber Preserved and Unprescrved," and road No- 
vember 90, 18T8.'] I do not think enough practical attention is paid in this coaatry 
to the question of preserving railroad ties, and some points in the matter may be 
loamtd from English practLce. 

Usually the tiesara jf rectangular section, but ou (he Midlaid Gccat West oru pail- 
way (Ireland), they are pre ferreitof half- ronud soctiou, except where the bearing-plates 
(bedplates) arc used. Mr. Price says that for beavy traffic he would prefer sleepers 
11 by 51 inches ; he nses, however, sleepers 10 by 5 inches, 8 feet 11 inches long, always 
oreosoted. The following is from the company's specifications ; The timber is to bo 
of good sound Baltic redwood, free from shakes aud other defects, well seaaonod and 
dry; 90 per cent, of both reotanguiar and half-round sleepers to have not lessthauTi 
iDchea diHmetoT of hoart-wood, and 10 per cent, not less thau 7 inches at bolh ends. 
On one side tho rectangular sleepers to have 50 per cent, sharp edges down to 9 iuclicH 
snrfaco, and 50 pet com;, not loss than 8 inches, and on tho other side all edges to bn 
sharp. The rectangular sleepers are to be grooved and bored and the half-rouuil 
sleepeta to be grooved, in accordance with the templates which will be supplied by 
the engineer. After being grooved and bored they are to be placed iii a receiver and 
thoroughly impregnated with the best creosote oil (an equal mistnro of ligLt brown 
and black oil) under snch pressure and for such time as shall entirely fill ibo pores 
with the liquid. The sleepers are not to be creosoted till (hey have boon stacked iu 
the contractor's premises for at least three months after inspection by the engineer. 
" Transactions, Vol. VIII, page 17, January, 1879. 
18689— Bull. 3 i *^ 
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The eagineer will reject, either berore or af(ei Jelivery, any sleepers which do not 
(jomplf with the above coDditlouH, or any sleepers the sap-wood of which baa not 
been fully creosoted. 

(1) Lancashire asd Youkshirk Railway. 

The ties, after being welt seaaooed, are passed through a combined adzing and 
boriug machine, ^hjcli first cuts ont a seat at>out one-siiteenth of an inch deep foi 
the chairs, fu order to give Iheru a uatfonn hearing, and then simultaneously bores 
Ihe eight boles required for cbair fastenings in each tie, The machine will seat and 
bore aboDt one hundred ties per hour. 

I'ho lies are then placed ou small iron trucks and drawn on a tramway of 3-foot 
gauge into the cylinder, which contains eight trncks with forty-seven ties each, or 
three huDdrad and seventy-six ties in alt. The cylinder is 77 feet long, 6 feet internal 
diameter, bniU of one-balf-incb wronght-iroD plates and having egg-shaped ends. 
When the full number of ties has been pnt in, the doors or covers are put on and 
hermetically fastened by means of dog-bolls and screws, and the air eshausted by 
a steam ejector. The creosote is then introduced, heated to a temperature of fh)m 
100 lo 120 degrees Fahrenheit; the air-pump then ceases to work and the pressure 
pump is put into operation, the full pressure of 150 pounds per square inch being 
obtained in about ten minutes; this pressure is maintained for about ftfty minutrs 
imd ia then withdrawn. The spare creosote is allowed to run hack into the reservoir 
under tho cylinder, the cover is removed, and after the ties have been left to drip for 
about fifty minutes, they are taken out of the cyliodor. About 3 gallons of creosote 
aro allowed for each tie, or 9J pounds por cubic foot of timber. The efflcieucy of the 
process is ascertained by weighing three or four ties out of every charge, both before 
and after the operation, the additional weight showing the quantity absorbed, which 
averages about 30 pounds per tie : ' 

Average weight of tie before creosoting '. 12S 

Gain in weight during process ; »> 

Average weight of creoaoted tie 158 

The whole operation for one charge of ties occupies about one hundred and thirty- 
two minntes, as follows, but varies slightly, however, according to the moisture iu 
the timber; 



EJ.0 

Pumping commenced and tank filled 9 

Full pressure obtained in Ifl 

Full pressure maintained for E9 

Spare creosote allowed to drip from ties 50 

Total 133 

From the creosotiug cylinder the timbers aro run back into thechairing shed, where 
the chairs are attached to the ties by a machine (somewhat on the style of a steam 
hammer) which, at one stroke, drives the four fasteuings for each chair. This 
machine will "chair" about seventy ties per hour. 

The time oooupied in seating, boring, creosotiug, and chairing three hundred and 
seventy-sis ties is as follows : 

Htb. MIb. 

Stating and boring 3 40 

Kunning trucks into cylinder 39 

Creosotiug 2 13 ■ 

Withdrawing charge from cylinder 20 

Chairing 5 H 

Total , 11 (li 

or I minute and 53 seconds per tie. 
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fhe cost uf the operatluus, not luuluditi); thH viiliio i>(' Iho jiiachines, is as follona: 

Lo»di]ig white ties por 100_. fO. 36 

Mzlag Had boring ..do 62 

Tftoking, do 64 

Creosote, 300 gaUons do.... 6.75 

Chairing and BpikiuK '. do 2.44 

Total 10.81 

or lO.tll centB per tie. 

The whole of the work ia done at the company'.^ si ore yiirds at Castleton and Knot- 
lingley, and is let pioce-work at the aboTe rates. 

(2) Great Nortubrn Railway (Irelakd). 

In 1876, wlioQ a number of railways were amalgamated to foim this system, the 
newveompaa; decided that all the ties shonld be oceosoted, and that to insure the 
Rork being efflcienliy performed, it would erect a suitable plaut of its own for sawing, 
grooving, and ureosof ing the timber to be used for ties. After being sawed, the ties 
are t<)ken to the grooviug-maohlne, whiob forms a groove or seat for the base of flange 
rails by means of cutters making 2,000 revolutions per minnle. Boring machinery, 
with tnisted angers, was nsed for a short time, bnt Ibe adoption of the improved 
ragged. spiko, which cuts its own way wilhout splitting the tie, enables holes to be 
entirely dispensed with, and insures a tighter fit of the spike. After being grooved 
tiiB llss are run out into the yard on a tramway of 3i)-lnch gauge, and stacked to a 
height of 14 feet, alternate tiers on edge and on flat. 

The cylinder is 60 feet long (6 tie lengths), 6 feet dUoioter, built of three-eight bs- 
iach plates. The safety valve is set at 110 pounds, bnt seldom rises ; it is, however, 
eometimes lifted to release air and water when the pressure pamps are working. 
Tbeie are six tanks, of such a size that a vertical inch of the six tanks represents IGd 
gallons; a float is conuocted with a gauge and scales, which sbow the gallons or 
poiiudi of creosote forced into the cylinder. There are Ij-inch pipes in the cylinder, 
thrniigh which the steam is forced to heat the creosote to 120 degrees Fahrenheit, 
tliQs dissolving the napfithaliuo, etc., and rendering the creosote ijuite fliiid. There 
iian air-pump, 6^ by 10 inches, which exhausts the air from the cylinder, and the 
creosote enters by theatmospheric pressure on the tanks; the partial vacunm doea not 
extnict the sap or affect the timber. When the cylinder is nearly fuU tbo vatve is 
(luaed, air-pump stopped, and tbu two force pumps, 3- by 4 inches, put to work. 
Three honra of steady pressure are required. The consumption of oil varies from 140 
to 180 casks of 36 to 38 gallons each, per week, and the quantity used annaally is 
iboDt ^0,000 gallons. The average quantity of creosote injected is 3.35 to 3.57 gal- 
lons, or 25 to 27 poanda per tio. Ahont nine mouths' seasoning ia cnstomary, but a 
loDgrr period is conddered desirable so as to insure dryness. 

"Little or no creosote can be forced inio a thoroughly wet akeper, oven at high 
presaures, and a thoroughly dry sleeper will readily absorb a lai^e quantity of oil 
which, when soliditied by eiposuro to the air, no moiatnre, either from air or wet 
eronnd, will succeed in removing." 
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CIRCULAR IN REGARD TO CHESTNUTOAK TIES. 



FOR IXfOKMATIOS OF BAILKOAD MANAGERS. ' 

U. S. DBPAKTMKST OF AoltlCULTURK, FOKEBTRY DIVISION, 

TriuAini7[oN, B. C, Deoentber, I'W. 

Gkstlbmbs ; IIopiiiB that you liavo apiiraciateil tlio manmir in whiob tliH Foreatry 
Division of lliis Depart nioiit lias, by itn fint Bulletin, attempted to call tbe atteutiou 
(if railroad managora to the noed of economy in the nse of forest supplies, allow me, 
ill futtherance of nticL aoooomy, to present (he followLiig statoments, whicL may bo 
of interest to yon. 

In the use of oak for cross-ties, the specJIications of most roads, especially thoau uf 
the Sonlb, call for wb)tt> oak {QtieTea$ alba), a timber which is HoUKht for also l>y 
lilmost every industry euiploytng oab, and wliicb is therefore rapidly decroasiug and 
approaching comparative exhaustiou. Meanwhile, niitlious of feet of tao-bark or 
chestnut oak {Quercus prhivs) are rotting in the forests, after lieing stripped of their 
bark, because their Talue for cross-ties is unt known or is nnderestiiuated in many 
regions. 

This lack of appreciation of the value of this wood causes not only waste of (he 
wood itself, but waste of the bark also, as without ready demand for tbe wood it 
does not pay to peel the larger limbs. 

From information furntsbed by Dr. Mobr, of Mobile, Ala., an c:cpBrt iu forestry sta- 
tistics and agent uf this DcpatlmeiWt, it appears that from the line of the LouisTille 
and Kashvillo Railroad, south of the Tenaoseeo Klver, between 5,000 and 7,000 cords 
of bark are shipped annually, iuvolving the felling in Ibat district aloue of from 
10,000 to 13,000 trees which are consigned to nseless destruction, while capable of 
yielding not less (ban 100.000 first-class railroad lies. 

As to tbe lasting quality of the timber of chestnut oak, experiences are reported 
from Cullman, Ala., to the effect that posts of this oak outlast those made of white 
oak, partly, probably, because the timber is peeled. One reliable report states that 
tan bark -oak posts were found to be sound after twelve years, while those of white 
oak in tbe same constraction had to be replaced several years sooner. Reports from 
railroad companies where this wood is used for ties give their lifeaa from five totea 
years, while the reports for white oak give from throe to twelve years. In tlie 
average, all tbe oaks which are knowu as " white oaks," named below, last betweeo 
seven and eight years in the road-bed. 

Tliat the oaks of 1 bis class may he used for railroad conslriictioii interchaugeabjy, 
and do not offer any appreciable differences in the qualities most essential for a good 
railroad tie, the following table, compiled from the Census Report, may serve to sliow. 
The column of spocific gravity will allow an estimate in regard i4> adhesion of !<piki>s, 
while the column of indentation allows an estimate astoresistance to cutting of rail. 
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TbepoBitlon M to qnality, in ooinparisoQ with the other kinds mentioned, is iDtli- 
catwl by numbers in pareathesea. 



DewilpHon. 


- 


Welgbt 

c!Ibio 
foot. 


SpeoWu 
arsTit)-. 


dentation- 


Blast Iclty- 


Tnuis- 

etraueUi, 


WhlM oalt iQofTCut aBo, 
aib (QnireutpHnui, L.) 

Basket or coir (nklOufT- 
'.lu, Uiehayixii, KuU.I. 

Burr, niosBT-cnp. or over- 
cup oak . Querau macro- 
earpn. M.Jix )- 

Ga.iroTDia wbile oak 
leiurtru aarryaaa. 


East of the Rooky 
tu Kiuitocky, 

Northsra Unitod 

E«t of Rooky 
PaciHoCout 


18. 3S 


0.74T0 (4) 
0.7*69(3) 

0.8039(8) 
0.74S3 (0) 

0-83«(l) 
0,7«3(5> 


3388(6) 
3«eS(S) 

3726(4) 
3730(8) 

4*15 (1) 
38»(S) 


B7080 (3) 
125(73 (1) 

00373 (3) 

83287(5) 
81109 (6) 


903(4) 
1031 (?) 

1118 (1) 
982 (St 

812 («) 
8:9 (5) 



From these figures it wonld seem that, contrary to the accepted notion, the white 
oak, par excellence, is inferior in all pnrlicnlar!) to the cbestnnt oak, and in goDeral 
not superior to any of the olheTH, 

TrastiDg that 1 he above iuforuiatiua will he of value to jou, and that, so far lis 
yanr conditiouH euable you 1o make nse of it, yon will do so, aud Ihne to some exteot 
aid iu ecoDomizing timber snppliee. 
Yi>urs, respBct fully, 

Norman J. Colman, 

Commissioner of Agriculture. 

KoTK. — The objection to the injurious influence ou their dorabilily of cutting tre«8 
jn the sap, which is doue to obtain bark, it met by leaving the trees full length, with 
limbs auil leaves uutrimmed for a fortnight, when by the action of the leaves a 
more thorough seasouiug will be accomplished than can otherwise be obtained. 

This practice is common abroad wherever summer fclliog is a necessity, and lias 
proved itself so satisfactory that preferepce is given to cuttiog timber in the leaf. 



CORRESPONDENCE IN REPLY TO THE CIRCULAR ON 
CHESTNUT-OAK TIES. . 

JjOHinUte, New Orltaaa and Texas Railiaaji Company. — My own experience coufiims 
folly tbe facts stated in your circular, (James M. Edwards, vice-president and gen- 
eral manager.) 

Bichmond aitd Allegheny Hailroad. — I have ranked chestnut oak with white and post 
oak for thirty years past, and in tbe middle sections of the State the impression ia 
that, cut ander simitar conditions, it rather ontlasts tbe while ouk. (R. D. Whtt- 
comli, chief engineer.) 

Cincitinati, Kelt Orleans and Texas rad^cHailiBasCaiHpaiiii. — I havesoonjonr circular 
concerDiug the value of chestnut oak, and am glad tiiat you called attention to the 
subject;. 

We have haci its use specified for our cross-ties ou the Cincinnati Southern Railway 
since the first oonstrnction of the track, in 197fi. (G. B. Nicholson, chief engineer.) 

Nashmlle, Chattanooga and Saittl Louis £ailwa^.— Please accept my thanks for your 
circalar letter with reference to chestnut oak for croas-tiea. Our chief enjjjlueer ad- ' 
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vines me that he classes it third best fur thi-i pnrpoae , aad considers it liiit liltle in- 
,ferlor»o white oat for oro.is-tie*. (J. W. Thomas, presidaat,) 

SniHt Louii and San Francieeo Sailuiaii Compan^, — Ninetj-flve p«r cent, of the 
limber lit lor ties od our lines is compoaod of white, burr, or post oak. We haveoe- 
casionally obtained a few ties made of what is called ohinqnapin oak, which is a va- 
riety of cheatuut oak, and has long been rocognized to beooe of the best varieties of 
timber for cross-ties. (James Dan, chief engineer.) 

PHIade'phia. Wilmington oad Baltimore Uailroad Company. — We have boogbl sev- 
eral thouitaudof Qun-cHs j»-inu( in the Virginia couqIich bord e ting ou the Chesapeake 
Bay this last season. J consider it every wayeqiial, if uotsuperior, to the QuerCM 
alba ties. If you can direct mo where the bark of the iYirius is being nsed, I ivill at 
once send oar ageot to see what we can do towards getting the cr0'4S-tie in llie 
spring after the trees are harked. (J. N. Mills, superintendent, ) 

Mexican Central BailKas Company.— We are using on onr railroad now, so fwraa we 
draw from the United States, for the main line, cedar grown in Dortbern liichigan 
and southern Canada, and we have already contracted fur 1,000,000 lies forneit 
year's supply. 

We have also bought 2^,000 white-oak ties. These are the only ouk ties that Lave 
been purchased in the three and a half years of my prasidency, with the exception of 
some small lota of bridge ties. So, as jon seo, we have not been very great sinneie 
ill the matter of the use of white oak. 

The ST), 001) oak ties wore for use in curves; heretofore ive havoiised oii ourvesraea- 
qnile tics grown in Mexico; the supply waancvcr plentiful, and it bad malerinllj 

.1 give lis, therefore, may become of great importance. (Levi 
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SPECIFICATIONS FOR WOODEN CROSS-TIES. 



PROPOSED OBNESAL SPECIFICATIONS FOB CEOSS-TrES. 



CrosB-tias will lio accepted of the following vatietlea of timber : Oaks of tbe vari- 
ous Iliads knowu aa " wLile," " lilack," " jellow," "rock," or " chestnat," " burr," 
and " poet." red oak, black locust, Bccond-growlh white chestnut, beech, rod elDi, 
cherry, m!ii)]e, bntteiont, tamarack, and yellow pjue of the lopg-leaved Soatliem 
hard pine variety cut froui untapped trees, white and red cedar. Hemlock may be 
accepted but only uuder special contracts. 

SIZE. 

Fimt cUiag. Eight and one-half feet iu length, 7 inches in thickness, and not less 
than 7 inches width of face on both sides at the small end. 

Steoitd clii»i. Kigbt feet in length, 6 iDchcs in thickness, and not less than 7 inches 
width of face on both sides at the small end ; and in each class there mast be at 
east ono-fuurlh of the whole Dumber that will bo not less than 10 inches in width of 

MANUFACTURR. 

All ties most be made from sound, thrifty live or green timber, free from loose ot 
rotten knots, worm-holes, dry-rot, wind-shakes, splits, or any other imperfectioaa 
HffectiDg the strength or durability of the timber. 

Not more than 1 inch of "sap wood" will be allowed on the edges ot corners, and 
□one at alt on either face of Iho lies ; they mnst be hewed or sawed with the faces 
perfectly truo and parallel, of the exact thickness speciSed ; the faces must be out 
of " wind," BUiooth, aud free i>om any iuequalities of surface, deep score marks, or 
splinters ; they most iLie cut or sawed equure on the euds to the exact lengths given 
and be generally straight in all directions, and will not be accepted if more than 3 
inches out of straight in any direction ; and must be peeled or stripped entirely &ee 
from the bark before being delivered. 

No "square ties," either hewed or sawed, will be accepted excepting under special 
contracts. No split ties will be accepted under any circumstances, and "culls" 
only at the option of the company, and at such prices as may be agreed upon from 

DBLIVEBT. 

AU ties delivered along the lino of (be railway must be stacked up in neat square 
stacks of fifty ties in each, with alternate layers crossing each other, and on ground, 
wherever possible, as high or higher tlian the grade of the railroad, and in such posi- 
tion ns to admit of being counted and iuspoctcd with ease and facility. Ties deliv- 
ered at suitiible and convenient places, acceptable lo the company, will be inspected, 
and biKs made for all received and accepted up to the last day of each mouth, and 
payment will be mode forsauie on or ahoul the day of the succeeding month. 



Chief Engineer. 

D„uc,n-.,G0t^glc 



The timber shall bo eUlier wliita, post, burr, ot cboatuut oak, mulberry, black lo- 
cust, red cypress, or long leaf yellow pine, cut iu any montli of tbe year of delivery 
except Febraary, March, April, May, or Juoe, from young^ Bound, living treea. It 
Dinst be f^ee from rotteu or loose knots, uorin- holes, dry-rot, wind-shakea, or other 
imperfect ioua affectiogtho atrength and durability of the wood. 

The cross-ties ii>ust bo 9 feet long aud straight in all directions, not loss than 7 nor 
more than T{ inches iu thickness. They must have not tesa than 7 inches of heart 

The hewn surfaces mast be parallel, free from obj (action able score-marks, and not 
winding. The ends must be cut square and all bark removed. No sawed ties will 
be accepted. 

The ties must be delivered on the right of way of the railway, not lower than the 
grade, and uot higher tbttn H feet above graile. 

They shftU be scattered for iuapectiou iu such a mauuor that all parts of every tie 
rau be seen and measured by the inspector. 

All accepted ties must he arranged in piles formed of layers separated by two ties. 

PROPOSAL. 

Tbe undersigned hereby propose t< 

rate of cents per cross-tie. 

The undersigned further propose to 

hereof, and complete the delivery of ties on or before , 

Signed this day of , 18—. 

Name of firm : — 
By- 
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REPORT OF EXPERIMENTS IN WOOD SEASONING. 



Chemical Laboratory, 

Aurora, HI., January 9, 1889. 
Mr. G. W. EeODES, 

Superintendent M. P., Chicago and Burlington R. R. Go. : 

Dear 8ir : Herewith is submitted a report od a secood series o£ 
. "experiments in tlie flactuatioa of moisture in wood during seasoning," 
a report on first series liaving been submitted Mareli 3, 1S87. Aecom- 
pan j'ing this are diagrams showing the weekly fliictiiation of the moist- 
ure for every piece used during the experiments, based npOB the exact 
percentages of moisture in the tables gi7on herein. In the diagrams 
the nearest to a whole per eeut. was taken. 

The object of this second series was to corroborate, if possible, the 
conclusions of the first-series, viz: (L) To determine the time that out- 
door seasoning begins and ends as indicated by the moisture; (2) to 
ascertain whether the wood will again take back moisture during the 
wet seasons of the fall and spring; (3) effects of size of wood; aud (4) 
whether one season is sufficient to season wood. 

To determine these questions, fifteen pieces of unseasoned timber, as 
wet as could be obtained, were placed out of doors in a latticed shed, 
and loosely piled with cleats between and a board topping, all to pro- 
tect from direct dripping and rain, and yet to be under the same condi- 
tions as outdoor seasoned lumber. 

All of the oak was from Kentucky, the pine from Michigan, ash from 
Arkansas, white-wood from Tennessee, and elm from Micliigau. 

The first lot of lumber, including all but the pine, was received Wed- 
nesday, December 29, 188G, and the first determination of moisture made 
Monday, January 3, 1887. The four pines were received later, the first 
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moiature determiDatioii being made April 18, 1887. The following are 
tlie determiDations and the kind of material : 



LeMiir. 


Kind. 


For vbat lusd. 


Cioudi. 

menitoD*. 


L«D|Eth. 








In. In. 
by Bl 


Ft. In. 
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There are yet running two pieces of pine (S and O),- and when they 
are finished a third report will be made on " flactnatioa of moisture in 
wood and misceltaneona experiments in wood seasoning." 

On every Monday morning the amount of moisture was determined. 
Following is the method employed in the estimation ; From the same end 
of each i>iece, exactly 3 inches was sawed, and from this piece on the 
end freshly sawed, and exactly in the center, borings of the wood were 
obtained, using a |-inch bit. These borings or chips were transferred, * 
as quickly as they left the bit, to a previously weighed drying tube, and 
when about 2^ inches had been bored, the tnbe is quickly and secarely 
stopped and again weighed. The amount of chips of the wood is then 
known. This tube containing the chips is placed in an air-oven for 
one hour, at a temperature of 230 degrees Fahrenheit; then taken out, 
cooled and weighed. This is repeated, drying fifteen minutes each time, 
until the weight begins to increase (due perhaps to oxidation of the 
resinous matters), when the lowest weight obtained is taken as the cor- 
rect one. The determinatious were all made by the same person, except, 
a few during March and April, 1888, and thus any "personal error" 
avoided that might arise from difierent persons doing the work. 

COMMENTS. 

Oak. — It will be noticed in the tables of percentages of moisture that 
determinations were made in eight pieces of oak of different dimensions, 
only one of which (A) was of sufficient length to last more than one 
year. In this piece the moisture fluctuated very much, although there 
is noticeable decrease commencing in April, and being the lowest the' 
latter part of November, when it increased from 30 per cent, to 35 per 
cent., and then went down again until it ended in March. I do not 
attribute the 5 per cent, increase in December to the wood absorbing 
moisture, but to the fact that the per cent, of moisture in the center or 
heart of green oak would amount to this difference. An experiment was 
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made od oak to determino this poiat, a report of which will bo given in 
the third series. lDoa1c:Gt(diDieDsiOD 9^ inclies hy 9^ inches by 12 feet 
2 inches), the moistare at start in January was 43 per cent., and com- 
menced to drop in March and April and in the following months until 
the end in November, fluctuating between 38 per cent, and 41 per cent. 
The remaining oak (K, F, I, D, J, and E) all commence to decrease in 
percentage of moistni'e during Marcli and April, and show a continual 
decrease toward the end of the pieces. Unfortunately these pieces were 
not of sufficient length to allow the moisture to roach the lowest limit, 
bnt from them we can tell the spring months which the seasoning be- 
gins. 

Pine. — Expeiimeuts with the pines were not commeuced until April 
18, 1887, and two test pieces {N" and O) are still under observation. In 
these there ia an almost immediate decrease in percentage of moisture. 
In N, the moisture dropped from 28 per cent, in April to 12 per cent. 
October 1, when it increased to about 10 per cent., remaining at that 
tlirougb the full winter and spring, and in the following May again be- 
gan to decrease until 13 per cent, was reached, where it remained with 
Blight variation. In O, the moisture in April, 1887, was 20 per cent., 
and by the following August, 1887, had dropped to 9 i>er cent., then 
increased to about 14 i>cr cent., where it remains with the exception of 
a slight drop in the summer. 

Months of 1888 : The piece of roofing, 1 inch thick, had 14 per cent, of 
moisture in April, 1837, and which decreased to 10 percent, by August, 
but the following fall and winter months it increased to 16 per cent,, 
and did not decrease during the winter and spring months, uutil Au- 
gust, 1888, when it commenced to drop, and by June, 1888, the percent- 
age was about the same as the summer of 1887. This piece took up 
moisture dnriug the wet seasons. 

The pine L (2 inches by 10 inches by 18 feel) when first commenced 
in April contained 18-20 per cent, moisture, but immediately began to 
decrease and reached the lowest percentageof moisture in the following 
July and August, then increased during the fall and winter, amount- 
ing to 17 per cent, during February and March of 1888, and again be- 
ginning to' decrease iu April and continuing to do so until the piece 
ended in the middle of July. The piece aiso took uj) moisture during 
the wet seasons. 

Ash. — Only one piece of ash was used during the experiments, which 
contained about 22 per cent, of moisture during the months of January, 
February, and March, but during April the percentage began to de- 
crease, being the lowest in August (11 per cent.) and remained at abont 
12 per cent, during the following fall and winter months, and until 
March, 18S8, when the piece ended. 

Elm. — The one piece of elm, H, showed a steady decrease of moisture 
from 29 per cent, in January, 1887, to IC per cent, in November of the 
same year, when the end of the piece was reached. 
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White wood. — Tbis wood, G, had 16 per ceot. of moifitare iu Jauuary, 
18S7, and began to decrease in April, reacliing tlie lowest (10 per cent.) 
iu July and Augast, and varied but 1 or 2 per cent, during the re- ' 
maiuder of the periotl of observation, which ended the middle of No- 
vember of tbe same year. 

PercBtitage» of mowture. 
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HOTK,— Inflio "Htarred"! 
icwnntof knot Piucot ■'! 
cemagesnploOci b»r29, II 



" have 10 feat yet 10 be oat. Ttae diaj 



OONCLDSION. 



micle 1 foot iToia previi 



Oat door seasoiiing deiiends a great deal oii tlie character of the 
weather duriog the year, that is, as to au early oi' late spring or fall, 
hot or cold sammer months, or severe winter, etc., bat during the ex- 
periments it may be considered to have been average Illinois weather. 

The result nf this series of experiments shows that the month dnring 
which the seasoning begins varies with the kind of wood. 

(1) That for oak the seasoning commences in March or April; with 
pine the exact month can not be decided, as they were not placed auder 
observation until late (April), bnt all test pieces showed a loss of moist- 
ure within a fortnight after being exposed. 

Ash and white-wood commenced to lose moistnre in April, and elm 
immediately on being exposed in Jauoary. 

No law can be deduced from the experiments as to the eztKit time 
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that seasoaiDg ends, as the woods all vary, but as a general rule it may 
be stated that In all wooda (except perhaps elm) seasouiug virtually 
ends with the end of the sammer mooths. 

(2) All woods take up moisture in slight amounts during wet weather 
of the fall and winter mouths. 

(3) Pine of small dimensions (such as 1 inuh flooring " M ") will ab- 
sorb moisture during the wet months. Other woods of small dimensions 
were not experimented with. 

(4) As shown by these experiments one season of average weather 
is generally sufBcient to season woods for purposes of construction. 

Yours truly, 

G. H. Ellis, 

OJiemist. 
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THE RELATION OF RAILWAYS TO THE TIMBER RESOURCES 
OF THE UNITED STATES. 



Bv E. £. BDeSELL Tratman, C. E. 
XBead b^ore the Jmericdn Foretlrg dmgreM, at Atlanta, Ga., December H, 1883.) 

The report of the Commissioner of Agricultnre for 1887, reeeatly 
published, contains an interesting bnt brief report from the Chief of 
the Forestry Diviaion, and this report refers to the G-ovemment inter- 
est in the development and maintenance of the forests ; a matter which 
is of far greater importance than is generally understood, and which is 
especially important on account of the rapid destruction of forests 
throngh the legitimate demand for timber, through reckless use, and 
through wasteful practices of burniog, herding, etc., while very Uttle 
practical attention is paid to the question of forest planting or reforest- 
ing, although the forest under proper management is capable of fur- 
nishing continuous crops. The question considered is, " What is the 
first duty of the General Goveruuent in regard to the forestry ques- 
tiont" It is stated that the natural forests are being rapidly reduced 
by an increased demaud for timber and by reckless use and wanton 
•destruction, and that the annual consumption of wood and wood prod- 
acts is at least double the amount reproduced on our present forest area. 
The national interest in this question is shown from four points of view : 
(1) Becanse the forests properly managed would be the source of a 
constant supply of timber ; (2) because a sound land policy demands 
attention to forest management to prevent the deterioration of forests 
and forest lands ; (3) becanse a rational forest policy demands utteu- 
tion to the disturbance of the distribution of water flow by forest devas- 
tation and by the denudation of mountains and hills ; and (4) because 
forest planting is a means of ameliorating climatic conditions and mak- 
ing certain regions more habitable. 

Other nations have recognized the importance of the forestry prob- 
lem and have the matter under State administration ; for private in- 
terest is not sufficient to protect the forest property, since to the indi- 
vidual it is the existing timber alone that is valuable, and he has uo 
care for any but pecuniary considerations. Consequently the State 
must undertake the management and protection of the forests. 
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The General GovernmeDt of the United States owns about 50,000,000 
to 70,000,000 acres of forest area, priDcipally in the fer West and oq 
the Pacific ranges, and mostly on land not fit for agricaltnral purposes. 
The water supplies for the valleys and the agricT'.ltural areas of these 
regions are regulated and inflaenced to a great extent by the forests, 
and it is therefore obvious that the matter of preservation and protec- 
tion of the forests is one of importance to the national prosperity ; 
whereas, iu fact, the timber is recklessly used ami wasted, while the 
attempts to prevent the waste are practically ineffectual. A bill to 
protect the Government forests has, however, been submitted to Con- 
gress. The report referred to shows very forcibly the need of legisla- 
tion in this direction, and of proper management to regulate the cutting, 
to attend to the maintenance and protection, and to undertake the 
planting of new forests to furnish a future supply of timber. 

Of course these remarks apply to the consumption in total, but the 
railways are responsible to a considerable extent, both on account of 
the immense amount legitimately consumed for ties, bridges, trestles, 
buildings, etc., and on account of their waste and the amount improfk- 
erly acquired. The report states as follows : 

Every laad-grant railway, ia addition tu its eliare of the lanil graat of 75,000,000 
acres aud the ligbt of way, ia permitted to cut timber "for first oODstrnotioD, adja- 
cent to the lioe of its road." But the raiiwaja do not conaider " constroction " and 
" adjacent" exactly in Ihe sense in which the lawgivers dill, and ttiey have cut 
wherever, whenever, and for what purpose they chose. 

Railway men as a rule do not give much attention to the sources of 
supply for ties, but, with others, believe blindly in "Inexhaustible "for- 
ests, or if they do look forward at all to a diminished supply, they 
neually consider it as too far in (he future to require any special atten 
tion now. In point of fact, however, this is even now a very important 
matter, which becomes more serious every year. Forests, although they 
can be made to furnish regular annual crops, can not be grown in a year, 
and while present resources are being recklessly drawn* upon, few steps 
are being taken to provide future resources. 

There are four ways in which the railways may help to economize 
the present supply : (1) By taking more care in the selection, cutting, 
and storing of timber ; (2) by the more general use of iron, steel, stone, 
brick, concrete, etc., for bridges, trestles, buildings, and other construc- 
tion works; (3) by the introduction of some efficient and ecoiiomical 
preservative process ; and (4) by the introduction ot metal cross-ties. 
These four methods ot economizing wilV be considered separately. 

1. Sy taking more care in the selection, cuUif^, and storing of timber, — 
Sufficient investigation has not been made of the availability of dif- 
ferent kinds of timber for railway work. For instance, there are prob- 
ably other kinds ot timber besides those uow used which are suitable 
for ties, and, in fact, a circular was issued some months ago by the For- 
estry Division* showing the advantages of tbe hitherto nnased chestnut 
"See Circular ou p. 52. - ; 
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oak, a speciee of timber of which the bark was used, bat the wood itself 
left to Tot, ItB value for railway liea QOt being known or appreciated. 
As a resalt of this circular, large nnmbera of ties have now been made 
from this wood. Certain specifications for ties which have been pnb- 
llshed name only the following varieties : 

Oft^B of the TBiiona kinds, kuown oh " white," " bla*k," " jellow," " rock," "bnrr," 
and "post " (no red oak will be received], eecond-giowib white chestnut, red beech, 
red elm, cherry, maple, butt^rnot, tamarack, and yellow pine of the long-leaved, 
kODthem hard pine Tariety, cat from nntoppetl treea aod grown not north of Sontb 
Carolina. Hemlock may be accepted, bnt only under special contracts. 

But it haB been suggested that red oak, black locust, and white and red 
cedar might bo added, and probably othera, besides the chestnut oak 
already referred to. This part of the question is important also in con- 
nection with the third part, as the use of preservatives may enable 
other kinds of timber to be used. It is sometimes specified that there 
is to be DO sap-wood on the face of the ties, which excludes all ties cat 
from such trees as give only one tie, often the best. With regard to cut- 
ting, although over this the railway has ofteu no control, except in the 
case of new roads through timber country, there is undoubtedly much 
timber wasted in high stumps and by careless felling, etc., which with 
a little care might have been available for ties or lumber. In storing, 
the ties are often stacked up in close piles, without any air-spaces be- 
tween adjacent ties, and left till wanted, by which time many will prob- 
ably be found, especially at the bottom of the pile, to be rotten and 
useless. If they were thrown into a pond or brook, of course under 
proper supervision, their life when put in the track would be longer 
than if they had been stacked. Bridge timbers and other lumber should 
also be properly cared for in storage. 

2. Tke more general use -of iron, steel, stone, brick, concrete, etc., for 
bridges, trestles, buildings, and other construction works. — On this point 
much need not be said. Iron and steel are becoming more and more 
generally used.fbr bridges and trestles, and many large and some small 
stations are now built of masonry. There is, however, room for very 
much greater economy yet to be practiced in the use of timber for rail- 
way structures, and it will be practiced more as companies grasp the 
idea that a heavy outlay in the first place is often economical. This, of 
course, applies oniy where the heavy first cost can be afforded ; but it 
applies extensively to wealthy corporations, which continue to spend 
money and use timber in building and repairing timber trestles, sheds, 
wharves, etc., instead of laying out a good round sum on permanent 
works. In this respect much might be learned from European practice. 

3. Tke introduction of some efficient and economical preservative proc- 
ess. — Numerous itreaervativo processes have been experimented with 
and large quantities of preserved ties, piles, and lumber used ; but con- 
Ridering the enormous quantity of timber in use on the railways of this 
country, the step towards economy in this direction is a very insignifi- 
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cant one. The trouble is to find a good process and to get it thoroaghl; 
carried out. Differeot species of timber and different pieces of the same 
timber absorb different quantities of tbe preservative, thus producing 
an undesirable want of uniformity. This is specially troublesome in tbe 
case of ties, some ties lasting for years and others having to be replaced 
in a short time, vbich means considerable expense for maintenance 
of the track. In England, where the creosoting process is generally 
adopted for ties, some railway companies have their own plant and 
creosote their own ties, sometimes also sawing tbeir own ties from logs 
delivered by contract. Some of these plants were described in my 
paper on "English Bailway Track," read at the annnal convention of 
the American Society of Civil Engineers at Milwaukee, Wis., in June, 
1888. Too little practical attention has been given to this qnestion, 
though It seems as if some slow progress was being made. Creosoting 
is very generally used in England and is very successful, but the kind 
of creosote used is more expensive in this country. Some very valua- 
ble and nseful information on this subject is contained in the report of 
the committee on the preservation of timber, American Society of Civil 
Engineers, June, 1885, and in Bulletin No. 1 of the Forestry Division 
for 1887. 

4. By ike introduction, of metal cross ties. — This subject, one of the 
most important in railway matters, from tbe point of view of the econ- 
omy and efficient!^ of the track for operation and maintenance as well 
as from that of economy in timber, is not given much practical atten- 
tion in this coautry. Comparatively little is known in detail of what 
has been done and is being done in other parte of the world, though it 
is usually understood that quite a number of experimente hare beea 
made in foreign coantries. Experiments certainly have been made and 
are still being made, but the matter, on the whole, is beyond the experi- 
mental stage, and metal ties have been regularly adopted on hnndreds 
of miles of track, with most satisfactory lesulte. The reason why the 
matter has beea so ueglected in this country, may probably be found in 
the undeniable cheapness of so many of our railways ; the fact beiug 
frequently overlooked that cheapness is expensive, and that what is 
saved io construction is paid out over and over again in maintenance 
and expenses. By this it is not meant to suggest that every road 
should at once put down metal ties, because there are many cases in 
which this would be inexpedient if not impracticable, since many West- 
ern roads must of necessity be built at as low a rate of flrstcost as pos- 
sible ; and as the construction of these roads (I refer here only to legiti- 
mate enterprises) is absolutely necessary for the development of cer- 
tain districts, for the benefit of those districts, and incidentally for the 
benefit of the country at large, there are cases in which, for the present 
at least, wooden ties may be used and their use put under the head of 
"legitimate consumption." _ But there are other classes of railways: 
there are tbe roads which, having been cheaply built in tbe first place, 
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have bailt up the district they serve and are being improved to meet 
the requirements of increased traffic — on many of theae roads metal 
ties might be laid to advantage ; then there are the wealthy trunk lines, 
which instead of consnminK great qnantities of wooden ties every year 
for mainteDanco and renewals, should gradually introduce metal tiea 
on their tracks ; and finally there are the new roads in bnsy parts of 
the country, which are bailt in a first-class manner to accommodate a 
heavy trafBc from the beginning— these lines shonld be laid with a metal 
track in the first place. 

In Uiese fonr ways the railway systems of the country might aid 
greatly iu economizing the present supply of timber, but, in additiOD, 
they might help to restoi-e the forests by establishing plantations and 
encouraging forestry. This has been done to a small extent, but the 
length of time necessary for the growth of a " crop " is a hinderance to 
any movement of this kind. In Pennsylvania, railways already have 
to go outside the State for their oak ties, and the mining industries in 
the once heavily timbered coal regions of the same State have to import 
the props, etc., for the workings. In Europe, steel is coming into ex- 
tensive use for mines, both for props and beams, and for tiea. 

Some idea of the consumption of timber by railways mar be gathered 
from fhe following particulars, which are abstracted from a Beport on 
the Forest Oondition of the Bocky Mountains (Department of Agricnlt- 
ure, Forestry Division, Bulletin Ho. 2), by Col. E, 1'. Ensign, forest 
commissioner of Colorado : 

Union Pacific Sailuian. — Darmg 18B6 there were used in Idaho, Montana, Wyoming, 
aod Colorado, 680,827 ties aud 8,450,969 eqnare feet of dimensiou timber. 

Denver and Eio Orande BaUa>a^, — The folloiriiiK native timber was used in Colorado 
and New Mexico in 1886 : 60,000 broad-gange ties, 740,000 narrow-gange ties, 3,000,000 
feet, B. M., of dimension lumber. The approximate amonnt of ttmbet required for an- 
nual Tenewals and repairs was 1,033,376 ties, and 5,625,000 feet, B.M., of sawed timber. 

Colorado Midland Sailwar/. — The anmber of ties for the constmclionof asOmilesof 
main track and the sidings, was estimated at 900,000, and the rnunber of feet of tim- 
ber foe bridges aad other oonBtrnation work at between 6,000,000 and 7,000,000. 

Atlantic and Pacific Pailvrati. — Dining 1885 the conanrnption of natire pine was 
937,340 feet in New Mexico, and 3,028,959 feet, B. M., in Arizona. In 1886, 47,456 ties 
of native pine and 398,755 feet of native pine dimension lumber were nscdin New 
Mexico. 

Another form of timber destruction, and one for which the railways 
are largely responsible, is that of flres ; on many lines through tracts 
of timber there is abundant evidence of this fiict in strips of charred 
stumps and logs along the track, sometimes spreading off into large 
patches. The spark arresters on many locomoti\'e8, especially on lines 
of minor importance, are very inefficient, and on some little lines in 
New England over which I have traveled, the wood-burning engines, 
although fitted with spark arresters, throw out continuous showers of 
sparks. Some interesting notes in respect to forest fires may be gath- 
ered from the reviews of the forestry interest in each State and Terri- 
tory — given in the annual report of the Division of Forestry for 1887, 
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by Mr. B. p. Feroow, Chief of the Division, wliicL report, as well as 
other publicatloDS of the DiTiaiou, I recommend for perusal to all per- 
sona interested in this important qneation of our timber supplies. In 
most cases there are laws and penalties relating to starting fires, etc., 
but the laws seem generall; to be a dead letter ; they are rarely en- 
forced, and consequently little heed is paid to them. In New Jersey, 
the loss from fires for the last fifteen or twenty years is said to have 
averaged, on a low estimate, $1,000,000 ayear, an amonnt which woald 
nearly pay the entire taxes of the State. In Maryland, the loss by fires, 
" largely from locomotives," is estimated at between $30,000 and $10,000 
a year, The total losses by fire form in the aggregate an enormous 
amonnt of timber, representing a wicked waste of material, and conse- 
quently of money. On the other hand, the steps taken towards plant- 
ing are few and insignificant, being almost invariably on a very small 
scale. 

Street railways, too, consume a great amount of timber, and it is 
probable that the ties, from their being covered up but not protected 
from moisture, have a short life compared with that of ordinary railway 
ties. When we reach that station of progress when we shall begin to 
follow the European precedent of building city railways of iron and 
concrete, we shall materially reduce one item of consumption of timber. 
But proper street construction must come before, or at least with, proper 
street railway construction. 

In conclusion, the close relations of railways to the timber supply 
of the country have, I think, been clearly outlined in this paper, and 
I sincerely hope that at uo distant time the railways will, in eft'ect, co- 
operate with the Government in the conservation and protection of the 
timber resources, while at the same time they greatly improve the effi- 
ciency and value of their own works. 
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